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P A R T  I
1 .  I n t r o d u c t i o n .
2 .  A rrangem ent o f  t h e  S e c t i o n s .
I  INTRODUCTORY
I n  c h o o s in g  t h e  above t i t l e  a s  t h e  s u b j e c t  o f  a  T h e s i s ,
I  was im p re s s e d  i n  my c l i n i c a l  work b y  t h e  r e l a t i v e  in f r e q u e n c y  
o f  s e v e r e  d e g re e s  o f  u t e r i n e  i n e r t i a ,  and  a l s o ,  when su c h  a  
c o n d i t i o n  d i d  a r i s e ,  by  t h e  c a t a s t r o p h i c  s e q u e l a e  t o  m o th e r  and 
c h i l d  o f t e n  fo u n d  i n  i t s  t r a i n .
Many o f  t h e  ab norm al c o n d i t i o n s  o c c u r r i n g  i n  l a b o u r  c an  be  
su rm oun ted  i f  good u t e r i n e  a c t i o n  i s  m a in t a in e d ,  and  i t  i s  t r u e  
t o  sa y  t h a t  t h e  m a j o r i t y  o f  c a t a s t r o p h e s  and  u n d e s i r a b l e  r e s u l t s  
o b t a in e d  i n  o b s t e t r i c s  a r e  due t o  i n e f f i c i e n t  u t e r i n e  a c t i o n .
A c o n t r a c t e d  p e l v i s  o f  m i ld  d e g re e  p r e s e n t s  no b a r  t o  sp o n tan eo u s  
d e l i v e r y  i f  t h e  u t e r i n e  f o r c e s  a r e  m a in ta in e d  good; a  p l a c e n t a  
p r a e v i a  can  b e  e f f e c t u a l l y  c o n t r o l l e d  by  e f f i c i e n t  p a i n s ,  
w h e reas  a  s i m i l a r  c o n d i t i o n  n o t  i n  l a b o u r  p r e s e n t s  one o f  th e  
m ost s e r i o u s  e m e rg e n c ie s  fo u n d  i n  o b s t e t r i c s .  And so  on , 
w h e rev e r  one t u r n s  one becom es im p re s s e d  by  t h e  c o m p le te  h e l p ­
l e s s n e s s  o f  t h e  a c c o u c h e u r ,  and  t h e  i n c r e a s e d  r i s k  t o  t h e  m other 
and  t h e  c h i l d ,  i n  t h e  a b se n c e  o f  e f f i c i e n t  u t e r i n e  a c t i o n .  I t  
i s  no e x a g g e r a t io n  t o  s a y  t h a t  a  n o rm a l ly  f u n c t i o n i n g  u t e r u s
2i s  o f  t h e  m ost v i t a l  im p o r ta n c e ,  and  any v a r i a t i o n  from  i t  m ust 
h e  q u ic k ly  d ia g n o s e d  and t r e a t e d  t o  a v o id  t h e  many d i s a s t e r s  
w h ich  f o l lo w  i n  i t s  w ake. Hence a  s tu d y  o f  u t e r i n e  a c t i o n  i n  
d e t a i l  w i t h  a  s tu d y  o f  t h e  many f a c t o r s  h a v in g  a  h e a r i n g  on i t s  
e f f i c i e n t  f u n c t i o n  i s  o f  t h e  f i r s t  im p o r ta n c e  t o  anyone  em bark ing  
on a  s t u d y  o f  M id w ife ry .
The O b je c t  o f  t h e  T h e s i s
The aim o f  t h i s  T h e s i s  i s  t o  make a  c l i n i c a l  i n v e s t i g a t i o n  
i n t o  t h e  a c t i o n  o f  t h e  u t e r u s  i n  l a b o u r  and  t o  a s s e s s  t h e  
im p o r t a n c e .o f  t h e  v a r i o u s  f a c t o r s  w h ich  seem t o  i n f l u e n c e  u t e r i n e  
a c t i o n  i n  l a b o u r ;  and  i n  p a r t i c u l a r  t o  a s c e r t a i n  t h e  c a u s e  o f  
u t e r i n e  i n e r t i a  when i t  do es  a r i s e .
The g r e a t  m a j o r i t y  o f  t h e  c a s e s  have  b e e n  p e r s o n a l l y  s u p e r ­
v i s e d  d u r in g  t h e i r  a n t e n a t a l  p e r i o d ,  so  t h a t  t h e  c a s e s  h av e  been  
f o l lo w e d  th r o u g h o u t  t h e i r  p re g n a n c y  and  e n s u in g  l a b o u r .  I n  
t h i s  way, i t  h a s  b e en  p o s s i b l e  t o  a s c e r t a i n  w h e th e r  o r  n o t  
e x p e c t e d ,o r  p o s s i b l e ,  a b e r r a t i o n s  from  t h e  n o rm al c o u r s e  o f  la b o u r  
have  o c c u r r e d ;  e . g .  i n  c a s e s  o f  h y d ra m n io s ,  p l u r a l  p re g n a n c y ,  
f i b r o i d  u t e r i ,  and  so  o n . D u r in g  t h e  a n t e n a t a l  p e r i o d  a l s o ,  
i t  i s  p o s s i b l e  f o r  t h e  c l i n i c i a n  t o  a s s e s s  su ch  f a c t o r s  a s  
m a l n u t r i t i o n ,  d e b i l i t y ,  an aem ia ,  p s y c h o l o g i c a l  h a b i t ,  and  so  on, 
and  t o  end eavo u r  t o  c o u n t e r a c t  and  im prove  t h e s e  c o n d i t i o n s  i n  
p r e p a r a t i o n  f o r  l a b o u r .
3The m a t e r n i t y  work o f  t h i s  h o s p i t a l ,  w h ich  i s  a  M u n ic ip a l  
H o s p i t a l  h a v in g  a  m a t e r n i t y  u n i t  o f  50 b e d s ,  i s  d i v i d e d  i n t o  
two s e c t i o n s  a c c o rd in g  t o  t h e  f i n a n c i a l  means o f  t h e  p a t i e n t .
One s e c t i o n  c o m p r ise s  t h e  " o r d i n a r y "  p a t i e n t ,  o f  whom a  l a r g e  
num ber, b u t  by  no means a l l ,  a r e  P u b l i c  A s s i s t a n c e  p a t i e n t s  
whose home c o n d i t i o n s  a r e  su c h  t h a t  d e l i v e r y  i n  h o s p i t a l ,  away 
from  home e n v iro n m e n t ,  i s  d e s i r a b l e  on hygienic g ro u n d s ;  o r  
t h e y  may e x p re s s  t h e  d e s i r e  t o  have  t h e i r  c o n f in e m e n t  i n  
h o s p i t a l ,  r a t h e r  t h a n  a t  home -  t h e  m a j o r i t y  o f  t h e  l a t t e r  b e in g  
m a in ly  p r im ip a raew h o  a r e  p ro b a b ly  a p p re h e n s iv e  o f  t h e  o r d e a l ,  
and  t h e  d a n g e rs ,  o f  l a b o u r .
The o t h e r  s e c t i o n  i s  d e s i g n a t e d  " p r i v a t e "  m a t e r n i t y  s e c t io n .  
T h is  c o n s i s t s  o f  women drawn m a in ly  from  t h e  m id d le  c l a s s ,  whose 
f i n a n c i a l  c o n d i t i o n s  a r e  s u f f i c i e n t l y  good, and  who can  a f f o r d  
t o  pay  a  m o d e ra te  f e e  f o r  c o n f in e m e n t  i n  h o s p i t a l .  T h is  
s e c t i o n  i s  a t  p r e s e n t  s l i g h t l y  t h e  l a r g e r  o f  t h e  tw o; i t  
c o m p r ise s  p a t i e n t s  v/ho w ould  n o rm a l ly  be  c o n f in e d  a t  home u n d e r  
q u i t e  c o n g e n ia l  c o n d i t i o n s ,  b u t  u n d e r  t h e  p r e s e n t  te n d e n c y  f o r  
" h o s p i t a l i s a t i o n "  o f  m a t e r n i t y  c a s e s ,  t h e s e  p a t i e n t s  h ave  come 
i n t o  h o s p i t a l .
These two s e c t i o n s  c o n s t i t u t e  t h e  "booked"  c a s e s .  In  
a d d i t i o n  t h e  h o s p i t a l  r e c e i v e s  "em ergency"  c a s e s  from  t h e  
d i s t r i c t :  t h e  h o s p i t a l  a r e a  i n c l u d e s  a  p o p u l a t i o n  o f  3 0 0 ,0 0 0 ,
4b u t  i t  v e r g e s  on t h e  a r e a  d r a i n e d  by  a  l a r g e  c i t y ' s  (M a n c h e s te r )  
m a t e r n i t y  h o s p i t a l s ,  and  o u t l y i n g  c a s e s  o f  em ergency  f r e q u e n t l y  
go t o  t h e  n e a r e s t  m a t e r n i t y  u n i t ,  i r r e s p e c t i v e  o f  t h e  d i s t r i c t .  
T hese em ergency c a s e s  i n c l u d e  t h e  u s u a l  o b s t e t r i c a l  c a t a s t r o p h e s  
w h ich  may o r  may n o t  h ave  h a d  a n t e n a t a l  s u p e r v i s i o n .  The 
in c i d e n c e  o f  su ch  c o n d i t i o n s  a s  u t e r i n e  i n e r t i a  i n  "booked"  
and  "em ergency"  c a s e s  can  b e  s t u d i e d .
A c c o r d in g ly ,  t h e  c l i n i c a l  m a t e r i a l  h e r e  a f f o r d s  a  good 
o p p o r t u n i t y  o f  com paring  t h e  " o r d i n a r y "  w i th  t h e  " p r i v a t e "  
c a s e s  i n  l a b o u r .  The s o c i o l o g i c a l  and  e co n o m ic a l  f a c t o r  can  
b e  a s s e s s e d ,  w i th  s p e c i a l  r e l a t i o n  t o  t h e  c o n d i t i o n  o f  n u t r i t i o n  
o f  t h e  m o th e r .  The g e n e r a l  m a te r n a l  s t a t e  o f  f i t n e s s  f o r  
u n d e rg o in g  l a b o u r  i s  an  im p o r ta n t  f a c t o r  i n  c o n n e c t io n  w i th  
s u b s e q u e n t  u t e r i n e  a c t i o n .
To a  c e r t a i n  e x t e n t  p h y s iq u e  i s  p a r t l y  d e p e n d e n t  on th e  
s o c i a l  and  econom ic f a c t o r .  By p h y s iq u e  i s  im p l i e d  t h e  s t a t e  
o f  m u sc u la r  deve lopm en t and  f i t n e s s :  t h e  s t a t u r e  i s  t a k e n  i n t o
a c c o u n t  i n  e s t i m a t i n g  t h e  v a lu e  o f  t h i s  f a c t o r .  The sm a ll  
w i r y  woman o f  t h e  p o o r e r  c l a s s e s  i s  n o t  n e c e s s a r i l y  i n f e r i o r ,  
a s  r e g a r d s  p h y s i c a l  f i t n e s s  f o r  u n d e rg o in g  l a b o u r ,  t o  h e r  more 
f o r t u n a t e  s i s t e r  o f  t h e  m id d le  c l a s s e s .
I n  p a r t i c u l a r  t h e  c o n d i t i o n  o f  t h e  a u x i l i a r y  f o r c e s  o f  
l a b o u r  v i z .  t h e  abdom inal m u s c le s ,  h a s  b e e n  n o t e d .  T h is  i s
5im p o r ta n t  i n  r e l a t i o n  t o  t h e  se co n d  s t a g e  o f  l a b o u r ,  and  t o  a  
much l e s s e r  e x t e n t  t h e  t h i r d  s t a g e  o f  l a b o u r ;  ' and  a l t h o u g h ,  
s t r i c t l y  s p e a k in g ,  one c a n n o t  t r u l y  s a y  t h a t  t h e  s t a t e  o f  t h e  
m u sc le s  o f  t h e  ab dom ina l w a l l  h a s  any  d i r e c t  r e l a t i o n  t o  t h e  
a c t i o n  o f  t h e  u t e r u s  i n  l a b o u r ,  n e v e r t h e l e s s  i t  h a s  a  v e r y  . 
im p o r ta n t  b e a r i n g  on t h e  c o n d i t i o n  o f  m a te r n a l  e x h a u s t i o n .
A g a i n , t h e  p s y c h o l o g ic a l  m ake-up o f  t h e  woman i n  l a b o u r  i s  
o f  g r e a t  im p o r ta n c e ,  c e r t a i n  i n v e s t i g a t o r s ,  e . g .  B ourne , 
c la im in g  t h a t  t h e  p s y c h o l o g i c a l  b e h a v io u r  o f  t h e  woman i n  
l a b o u r  h a s  a  m arked i n f l u e n c e  on t h e  c o u r s e  o f  l a b o u r ,  f e a r  n o t  
n e c e s s a r i l y  b e in g  m a n i f e s t  b u t  more p r o b a b ly  s u p p r e s s e d ,  th e  
l a t t e r  b e in g  t h e  more s e r i o u s  o f  t h e  tw o , a s  i t  i s  more 
d i f f i c u l t  t o  d ia g n o s e  and  t r e a t .  Where any  d e f i n i t e  p sy c h o ­
l o g i c a l  c o n d i t i o n  h a s  a r i s e n  i t s  c a u se  and e f f e c t  have  been  
n o t e d :  i t  i n c l u d e s  su c h  m e n ta l  s t a t e s  a s  e m o tio n ,  f e a r ,  g e n e r a l
n e rv o u s n e s s ,  h y s t e r i a ,  i l l e g i t i m a c y ,  and  so  on .
C o - e x i s t i n g  m a te r n a l  d i s e a s e , w h e th e r  d i r e c t l y  due t o  
p re g n a n c y  ( e . g .  to x a e m ia s ,  p y e l i t i s  o f  p re g n a n c y ,  e t c . )  o r  
m e re ly  a g g ra v a te d  b y ,  and  n o t  due t o ,  p re g n a n c y  ( e . g .  c a r d i a c  
o r  r e s p i r a t o r y  d i s e a s e ,  d i a b e t e s ,  n e rv o u s  d i s e a s e  e t c . )  h a s  
b e e n  s t u d i e d  and  i t s  in c id e n c e  on l a b o u r  n o t e d .  I n  r e l a t i o n  
t o  a lb u m in u r ia s  o f  p re g n a n c y ,  some s p e c i a l  o b s e r v a t i o n s  have 
t e e n  made on t h e  i n f l u e n c e  o f  d i e t  on t h e  d u r a t i o n  and n a tu r e
6o f  l a b o u r .
The age  and  t h e  p a r i t y  o f  t h e  p a t i e n t  hare b e e n  c o n s i d e r e d  
i n  r e l a t i o n  t o  t h e s e  g e n e r a l  f a c t o r s ,  and  w h e re v e r  p o s s i b l e  an  
a t t e m p t  h a s  b e en  made t o  compare a l l  t h e s e  f a c t o r s  i n  t h e  l i g h t  
o f  t h e  woman's s o c i a l  and  econom ic s t a t u s .
The e f f e c t  on l a b o u r  o f  v a r i o u s  d ru g s  w here  su c h  h av e  b e e n  
u s e d  i n ,  o r  im m e d ia te ly  p r e c e d i n g ,  l a b o u r  h a s  b e e n  o b s e r v e d .  I n  
m e d ic in a l  i n d u c t i o n  o f  l a b o u r  s u c h  d ru g s  a s  q u i n i n e ,  p i t u i t r i n ,  
thymophysin, e t c .  have  b e e n  u s e d ,  and  t h e i r  e f f e c t  on t h e  
d u r a t i o n  and  t h e  n a t u r e  o f  t h e  e n s u in g  l a b o u r  d u ly  r e c o r d e d ,  
C alc ium  th e r a p y ,  to o ,  h a s  b e e n  u s e d  i n  t h e  t r e a t m e n t  o f  to x a e m ia s  
o f  p re g n a n c y .
The t o t a l  d u r a t i o n  o f  l a b o u r  fo rm s a  good c l i n i c a l  in d e x  
o f  t h e  manner i n  w h ich  t h e  u t e r u s  h a s  b e e n  a c t i n g .  A c co rd in g ly ,  
i n  t h i s  s e r i e s  o f  752 c a s e s  t h e  number o f  h o u r s  d u r in g  w hich 
t h e  p a t i e n t  was a c t u a l l y  i n  l a b o u r  h a s  b e e n  r e c o r d e d  a s  a c c u r a t e ­
l y  a s  i s  c l i n i c a l l y  p o s s i b l e ,  w i th o u t  s u b j e c t i n g  th e  p a t i e n t  to  
u n n e c e s s a r y ,  and  d a n g e ro u s ,  i n t e r f e r e n c e .  The r e c o r d  o f  la b o u r  
h a s  b e e n  drawn up i n  t h e  fo rm  o f  a  t a b l e  w h ich  w i l l  b e  found  a t  
t h e  end  o f  t h i s  s e c t i o n ,  t o g e t h e r  w i t h  a  t a b l e  o f  g e n e r a l  
f a c t o r s  u n d e r  c o n s i d e r a t i o n .
7I I .  THE ARRANGEMENT OF THE SECTIONS
P a r t  I : T h is  s e c t i o n  i s  i n t r o d u c t o r y  m a in ly .  I n  a d d i t i o n ,
a t t e n t i o n  has  b e e n  draw n t o  th e  c o m p a riso n  w hich  
c an  be  made b e tw een  s o - c a l l e d  " p r i v a t e "  and 
" o r d i n a r y "  p a t i e n t s .  The c o n d i t i o n s  u n d e r  w hich  
t h e  m a t e r i a l  was c o l l e c t e d  have  b e en  b r i e f l y  
r e f e r r e d  t o .  F i n a l l y ,  t h e  a r ra n g e m e n t  o f  t h e  
v a r i o u s  s e c t i o n s  o f  t h e  t h e s i s  i s  fo u n d  i n  P a r t  I .
P a r t  I I : Anatomy and P h y s io lo g y  o f  U t e r i n e  M u sc le .
(a )  Anatomy, i .  The anatom y o f  t h e  u t e r u s  h a s  been  
l i m i t e d  t o  th e  a r ran g em en t o f  t h e  m uscle  l a y e r s , 
w i th  a  co m parison  b e tw ee n  th e  c o n d i t i o n s  found  
i n  t h e  p r e g n a n t  and i n  t h e  n o n - p r e g n a n t  u t e r u s .  
The anatomy o f  t h e  i s th m u s  h a s  b e en  c o n s id e r e d  
i n  m in u te  d e t a i l  ow ing to  th e  im p o r ta n t  b e a r in g  
t h i s  p a r t  o f  t h e  u t e r u s  p l a y s  i n  t h e  mechanism 
o f  l a b o u r ,  a n d  i n  t h e  d i f f e r e n t i a t i o n  i n t o  u p p e r  
and lo w e r  u t e r i n e  se g m e n ts .
8i i .  The N erve  S u p p ly  o f  t h e  U t e r u s . An a t t e m p t  
h a s  b e e n  made t o  e l u c i d a t e  t h e  n e rv e  s u p p ly ,  b o th  
e x t r i n s i c  and i n t r i n s i c ,  o f  t h e  u t e r u s .  The 
l i t e r a t u r e  on t h i s  s u b j e c t  i s  a t  p r e s e n t  v e ry  
c o n t r o v e r s i  a l .
(b )  P h y s io lo g y  o f  U t e r i n e  M u sc le .
T h i s  h a s  in v o lv e d  a  s tu d y  o f  t h e  p r o p e r t i e s  o f  
sm ooth musc l e  i n  g e n e r a l ,  and  o f  u t e r i n e  m usc le  
i n  p a r t i c u l a r .
The i n f l u e n c e  o f  c e r t a i n  m in e r a l  s u b s t a n c e s  e . g .  
C a lc iu m , Magnesium, P o ta s s iu m ,  on u t e r i n e  c o n t r a c t ­
i l i t y  has  b e en  n o t e d ,  t o g e t h e r  w ith  th e  a c t i o n  of 
E r g o t  and i t s  a l k a l o i d s ,  q u in in e  and  i t s  s a l t s ,  
a c e t y l  c h o l i n e ,  e t c .  e t c .
The r e l a t i o n  o f  t h e  E n d o c r in e  G lands t o  U t e r i n e  
m u sc u la r  a c t i v i t y  h a s  b e e n  i n v e s t i g a t e d  i n  g r e a t  
d e t a i l ,  ow ing to  t h e  r e c e n t  r e s e a r c h  w hich  h a s  
b e e n ,  and i s  s t i l l  b e in g ,  c a r r i e d  on i n  t h i s  
f i e l d .  The i n f l u e n c e  o f  t h e  v a r io u s  horm ones on 
u t e r i n e  m u sc u la r  a c t i v i t y  an d , w here a p p l i c a b l e ,  
on th e  p a r t u r i e n t  u t e r u s  h a s  been  d i s c u s s e d  and 
t h e  m e r i t s  o f  t h e  numerous e n d o c r in e  s e c r e t i o n s  • 
a s s e s s e d  i n  te rm s  o f  t h e i r  p r a c t i c a l  a p p l i c a t i o n .
9P a r t  I l l s A c l i n i c a l  s t u d y  o f  t h e  u t e r u s  i n  l a b o u r  c o m p r ise s
t h i s  s e c t i o n .  The n o rm a l ly  f u n c t i o n i n g  u t e r u s
has  b e en  s t u d i e d ,  and c e r t a i n  in d e p e n d e n t  o b s e r v a ­
t i o n s  have  b e en  made on th e  d e g re e  o f  p a i n  e x p e r ­
i e n c e d  by d i f f e r e n t  women when i n  l a b o u r ,  and an 
e x p l a n a t i o n  h a s  b e e n  so u g h t  t o  a c c o u n t  f o r  t h i s  
v a r i a t i o n  i n  t h e  p a i n f u l n e s s  o f  l a b o u r .  The s t a t e  
o f  t h e  u t e r u s  i n  th e  p u e rp e r iu m  do es  n o t  e n t e r  
i n t o  t h i s  i n v e s t i g a t i o n .
P a r t  IV : The manner i n  which t h e  m a t e r i a l  was c o l l e c t e d ,
and t h e  m ethods u s e d  i n  i n v e s t i g a t i n g  t h e  c a s e s  i n
l a b o u r ,  have  been  g iv e n  a t  t h e  b e g in n in g  o f  t h i s  
s e c t i o n ,  which i s  i n  e f f e c t  an  i n t r o d u c t i o n  t o  th e  
c a se  r e c o r d s .  A sp e c im en  o f  t h e  fo rm  o f  i n v e s t i ­
g a t i o n  on w hich th e  n e c e s s a r y  d a t a  was c o l l e c t e d ,  
i s  ap p end ed .
The R e s u l t s  o f  t h e  i n v e s t i g a t i o n  f o l l o w ,  i n  
t a b u l a t e d  form  a s  f a r  as  p o s s i b l e ,  o r  e l s e  d i s c u s s e d  
i n  s h o r t  p a r a g r a p h s .  Owing t o  th e  number o f  sub­
s e c t i o n s  u n d e r  i n v e s t i g a t i o n  i t  h a s  b e en  fo u n d  more 
c o n v e n ie n t  t o  a r r a n g e  t h a t  t h e  D i s c u s s io n  o f  R e s u l t s  
s h o u ld  f o l l o w ,  i n s t e a d  o f  l e a v i n g  th e  d i s c u s s i o n  to  
a n o th e r  s e p a r a t e  s e c t i o n .  A summary o f  each  
f a c t o r  u n d e r  d i s c u s s i o n  i s  made a t  t h e  end o f  each  
s e p a r a t e  d i s c u s s i o n  o f  r e s u l t s .
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P a r t  V: The c o n c l u s i o n s  a r r i v e d  a t  a r e  fo u n d  i n  t h i s  p a r t .
I t  i s  more c o n v e n ie n t  t o  a r r a n g e  t h e  c o n c l u s i o n  
u n d e r  s e p a r a t e  h e a d i n g s ,  e . g .  t h e  c o n c lu s io n s  
r e g a r d i n g  Age, P a r i t y ,  N u t r i t i o n ,  P h y s iq u e ,  and  so  on 
The T h e s i s  c o n c lu d e s  w i t h  a  l i s t  o f  r e f e r e n c e s  u s e d .
P A R T  I I
Anatomy and P h y s io lo g y  o f  U t e r i n e  M uscle
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ANATOMY AND PHYSIOLOGY OF UTERINE 
MUSCLE
a) Anatomy o f  U t e r i n e  M usc le .
b )  N erve S u p p ly  o f  U t e r u s .
c )  P h y s io lo g y  o f  U t e r i n e  M u sc le .
i .  P h y s io lo g y  o f  c o n t r a c t i o n  o f  u t e r i n e  m u sc le .
i i .  I n f l u e n c e  o f  c e r t a i n  m in e r a l s  on u t e r i n e  
c o n t r a c t i l i t y .
i i i .  A c t io n  o f  E rg o t  and i t s  a l k a l o i d s  on u t e r i n e  
m usc le  a c t i v i t y .
i v .  A c t io n  o f  q u in in e  and a c e t y l  c h o l i n e  on u t e r u s .
v .  R e l a t i o n  o f  e n d o c r in e  g la n d s  t o  u t e r i n e  
m usc le  a c t i v i t y .
( a )  ANATOMY OF UTERINE MUSCLE.
Any s tu d y  o f  t h e  a c t i o n  o f  t h e  u t e r u s  i n  l a b o u r  must 
n e c e s s a r i l y  b e g in  w i th  a  c o n s i d e r a t i o n  o f  how t h e  p a r t u r i e n t  
u t e r u s  d i f f e r s  i n  s t r u c t u r e  f ro m  t h a t  o f  t h e  n o n -p re g n a n t  
u t e r u s .
The norm al n u l l i p a r o u s  u t e r u s  i s  a  p e a r - s h a p e d ,  m u sc u la r  
o rg a n  m easu r in g  7 cms. l o n g  by 4  cms. b ro a d ,  by 2 .5  cms. t h i c k .  
I t  w eighs 42 gms. I n  m u l t i p a r a e ,  t h e  u t e r u s  i s  s l i g h t l y  
l a r g e r  from  7*5 t o  8 cms. l o n g ,  5  cms. b ro a d ,  and 5 cms. i n
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t h i c k n e s s ,  w e ig h in g  65 gms. I t  c o n s i s t s  o f  h a r d  u n s t r i p e d  
m usc le  c o v e re d  i n  p a r t  by p e r i to n e u m ,  and m oored t o  t h e  p e l v i s  
by e i g h t  s o - c a l l e d  l i g a m e n t s .
D u ring  t h e  f i r s t  h a l f  o f  p re g n a n c y ,  t h e  u t e r u s  e n l a r g e s  
m a in ly  a s  a  r e s u l t  o f  h y p e r p l a s i a  o f  t h e  m u sc le  c e l l s . 
H y p e r tro p h y  o f  t h e  m usc le  c e l l s  a l s o  o c c u r s  i n  t h e  f i r s t ,  b u t  
m a in ly  i n  th e  l a t t e r ,  h a l f  o f  p r e g n a n c y :  th e  s t r e t c h i n g  o f
t h e  m uscle  i s  no d o ub t i n  i t s e l f  a  s t im u lu s  t o  h y p e r t r o p h y .
A t te rm  th e  u t e r i n e  w a l l  v a r i e s  from  4  to  7 nim. i n  t h i c k n e s s ;  
the u te ru s  i s  52 cms. i n  l e n g t h ,  24 cms. i n  w id th ,  and 22 cms. 
i n  t h i c k n e s s .  K rause  e s t im a t e d  t h a t  i t s  c a p a c i t y  i s  i n c r e a s e d  
519 t i m e s .  At f u l l  t e rm  t h e  u t e r u s  w eighs abou t 1 ,0 0 0  grammes 
(a b o u t  2 . 2  l b s ) .
The m usc le  f i b r e  o f  t h e  n o n -p r e g n a n t  u t e r u s  i s  s p i n d l e -  
sh ap ed  and  m easu res  0 .0 0 5  111111» i n  w id th  by  0 .0 5  111111 • i n  l e n g t h .  
The m usc le  f i b r e  o f  t h e  f u l l  te rm  u t e r u s  i s  much l a r g e r ,  b e in g  
ab o u t  2 t o  7 t im e s  t h e  w id th  and 7 t o  11 t im e s  t h e  l e n g t h  o f 
t h e  n o n -p re g n a n t  m uscle  f i b r e .  The m u sc le  f i b r e  i n  th e  f u l l  
t e rm  u t e r u s  p r e s e n t s  i n  a d d i t i o n  a  f i n e  l o n g i t u d i n a l  f i b r i l l a ­
t i o n .
The m u sc le  f i b r e s  o f  t h e  c e r v i x  u ndergo  h y p e r t ro p h y  t o  a 
much l e s s e r  e x t e n t  t h a n  t h o s e  o f  t h e  f u n d u s .  R a re ly  c r o s s -  
s t r i a t e d  m uscle  f i b r e s  a re  fo u n d  i n  th e  u t e r u s ,  p r o b a b ly  r e p r e ­
s e n t i n g  a  m e t a p l a s i a .
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With, t h e  i n c r e a s e  i n  t h e  number and s i z e  o f  t h e  m u sc le  
f i b r e s  i s  a s s o c i a t e d  a  m arked deve lo pm en t o f  m esenchym al t i s s u e  
be tw een  t h e  m uscle  b a n d s ,  p a r t i c u l a r l y  i n  th e  e x t e r n a l  m usc le  
l a y e r ,  w h ich  r e s e m b le s  em bryon ic  c o n n e c t iv e  t i s s u e .  At t h e  
same t im e  t h e r e  i s  a l s o  an i n c r e a s e  i n  t h e  amount o f  e l a s t i c  
t i s s u e .  The fu n d u s  i s  l e s s  r i c h  i n  e l a s t i c  t i s s u e  t h a n  th e  
c e r v i x  and i t  i s  fo u n d  e s p e c i a l l y  i n  t h e  o u t e r  l a y e r  and 
a ro u n d  th e  b lo o d  v e s s e l s .  The g r e a t e r  amount o f  f i b r o - e l a s t i c  
t i s s u e  i n  t h e  c e r v i c a l  r e g i o n  i s  v e ry  im p o r ta n t  when one 
remembers t h e  s t r e t c h i n g  and d i s t e n s i o n  w hich th e  lo w er  
u t e r i n e  segm ent h a s  t o  c o n te n d  w i t h  i n  l a b o u r .
The e n la rg e m e n t  o f  t h e  u t e r u s  i s  n o t  s y m m e tr ic a l  b u t  i s  
most marked i n  th e  f u n d a l  r e g i o n .  T h is  c a n  r e a d i l y  be s e e n  
by o b s e rv in g  t h e  r e l a t i v e  p o s i t i o n s  o f  t h e  i n s e r t i o n s  o f  t h e  
t u b e s  and o v a r i a n  l i g a m e n t s ,  w h ich  i n  th e  e a r l y  m onths a r e  
o n ly  a  l i t t l e  b e lo w  t h e  l e v e l  o f  t h e  fu n d u s  b u t  i n  th e  l a t e r  
months a r e  s l i g h t l y  above t h e  m idd le  o f  t h e  o rg a n .
The A rrangem ent o f  t h e  Muscle F i b r e s .
I t  i s  t o  t h e  work o f  H e l i e ,  B ay er ,  a n d  Ruge t h a t  we owe 
t h e  d e s c r i p t i o n  o f  th e  a r ra n g e m e n t  o f  t h e  m u s c u la tu r e  o f  th e  
u t e r u s .  H e l ie  d e v o te d  tw e lv e  years-  to  h i s  i n v e s t i g a t i o n s  
w h i l s t  B a ^ r  w orked on t h e  s u b j e c t  f o r  a lm o s t  f o r t y  y e a r s .
A cco rd in g  to  H e l ie  ( P a r i s ,  1 8 6 4 ) ,  t h e r e  a r e  t h r e e  main 
l a y e r s ,  each  l a y e r  h a v in g  s e v e r a l  s u b d i v i s i o n s .
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1 .  The o u t e r  l a y e r . T h is  i s  composed o f  two l o n g i t u d i n a l  
l a y e r s  be tw een  w hich  l i e s  a  t r a n s v e r s e  l a y e r  o f  m u sc le .  I t  
e x te n d s  from  th e  fu n d u s  down t o  w here t h e  p e r i to n e u m  i s  
a t t a c h e d  t o  t h e  u t e r u s .  T h is  l o n g i t u d i n a l  l a y e r  i s  c o n t in u o u s  
w i th  t h e  e x t e r n a l  l o n g i t u d i n a l  l a y e r  o f  t h e  F a l l o p i a n  t u b e s .
I t  i s  h o o d l ik e ,  and i t  a r c h e s  o v e r  th e  fu n d u s  t o  e x te n d  i n t o  
th e  v a r i o u s  l i g a m e n t s .  I t  do es  n o t  c o v e r  t h e  u t e r u s  a t  t h e  
s i d e s  w here  i t  i s  d e f i c i e n t ,  and w here t h e  b lo o d  v e s s e l s  e n t e r .  
T hese  f i b r e s  may, and d o ,  i n t e r l a c e  i n  th e  m idd le  ( r e p r e s e n t i n g  
f u s i o n  o f  t h e  two M u l l e r i a n  d u c t s )  and p r o b a b l y  c r o s s  o v e r  t o  
t h e  o p p o s i t e  s i d e .
An a n a lo g y  h a s  b e en  draw n be tw een  a  l a y e r  o f  m uscle  fo u n d  I 
i n  t h i s  e x t e r n a l  l o n g i t u d i n a l  c o a t  and t h e  b u n d le  o f  H is  -  t h e  
" p ac e -m a k e r"  o f  t h e  h e a r t .  P u r k i n j e  (1839 -184 0 )  d e m o n s tra te d  
s p e c i a l  sy s te m s  o f  m uscle  f i b r e s  i n  t h e  n o n - g r a v i d  u t e r u s  as  
w e l l  a s  i n  t h e  h e a r t .  H is  work h a s  b een  r e c e n t l y  c o n f irm e d  
by H o fb au er  (1 9 2 9 )^
T h is  s p e c i a l  sy s te m  i s  m a in ly  s u b s e r o u s ,  a  lo n g  t h i n  
l o n g i t u d i n a l  c o a t  b e in g  d i s t i n g u i s h e d  i n  th e  u p p e r  t w o - t h i r d s  
o f  t h e  u t e r i n e  b o d y . Loose f i b r e s  o f  t h i s  sy s tem  a r e  found 
i n t e r s p e r s e d  be tw een  o r d i n a r y  m uscle  s t r a n d s  on t h e  s u r f a c e  o f  
t h e  u t e r u s .  T hese  m uscle  c e l l s  a r e  b r o a d e r  t h a n  th e  o r d in a r y  
m uscle  c e l l s  and i n  e s p e c i a l l y  c l o s e  r e l a t i o n  t o  n e rv e  f i b r i l s .  
H o f b a u e r ^  c o n s id e r s  t h a t  t h i s  s p e c i a l  l a y e r  o f  m u sc le  c e l l s  
r e p r e s e n t s  a  " c o n d u c t in g  sy s tem "  and t h a t  t h e s e  c e l l s  g iv e  a
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b e t t e r  r e s p o n s e  t o  i n f u n d i b u l i n  th a n  th o s e  o f  t h e  o r d i n a r y  
m u s c u la tu r e  o f  t h e  u t e r u s .  He s u g g e s t s  t h a t  t h i s  b u n d le  
may a c t  a s  "p a c e -m a k e r” t o  t h e  u t e r i n e  c o n t r a c t i o n s .
2 .  The i n n e r  l a y e r . The i n n e r  l a y e r  i s  a l s o  l o n g i t u ­
d i n a l ,  and  i s  c o n t in u o u s  w i th  t h e  i n n e r  l o n g i t u d i n a l  l a y e r  o f  
t h e  t u b e s .  I t  l i e s  d i r e c t l y  u n d e r  t h e  endom etrium , and  i s  
composed o f  two t r i a n g u l a r  p o r t i o n s  ru n n in g  a lo n g  th e  a n t e r i o r  
and p o s t e r i o r  i n n e r  w a l l s  o f  t h e  u t e r u s ,  and c o n n e c te d  by an 
a r c h i f o r m  l a y e r  a t  t h e  fu n d u s .  I t  fo rm s lo o p e d  b u n d le s  o f  
m usc le  a ro u n d  t h e  t u b a l  o s t i a  and i n t e r n a l  o s ,  p r o b a b ly  
s p h i n c t e r - l i k e  i n  a c t i o n .
3 . The m id d le  l a y e r . T h i s  i s  much t h e  t h i c k e s t  o f  a l l  
t h e  l a y e r s .  I t  i s  c o n t in u o u s  w i th  th e  c i r c u l a r  m usc le  l a y e r  
o f  t h e  F a l l o p i a n  t u b e s  and t h e  r a d i a t i n g  f i b r e s  o f  t h e  u t e r o -  
s a c r a l ,  ro u n d ,  and o v a r i a n  l i g a m e n t s .  T h is  m idd le  l a y e r  
c o n s i s t s  o f  a  d ense  n e t -w o r k  o f  m usc le  f i b r e s  p e r f o r a t e d  i n  
a l l  d i r e c t i o n s  by b lo o d  v e s s e l s .  Each f i b r e  c o m p r is in g  t h i s  
l a y e r  h a s  a  d o u b le  c u rv e ,  so t h a t  t h e  i n t e r l a c e m e n t  o f  any two 
g iv e s  a p p ro x im a te ly  t h e  form  o f  t h e  f i g u r e  8 .  As a  r e s u l t  o f  
su ch  an a rran g em en t  i t  happens t h a t  when th e  f i b r e s  c o n t r a c t  
a f t e r  d e l i v e r y  th e y  c o n s t r i c t  t h e  v e s s e l s  and th u s  a c t  a s  
l i v i n g  l i g a t u r e s .
Ruge ( S t u t t g a r t  1880) showed t h a t  t h e  m usc le  f i b r e s  o v e r ­
l a p  each  o t h e r ,  l i k e  t h e  s h i n g l e s  on a  r o o f ,  e s p e c i a l l y  i n  th e
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lo w e r  p o r t i o n  o f  t h e  u t e r u s ,  one  end o f  e a c h  f i b r e  a r i s i n g  
b e n e a th  t h e  p e r i t o n e a l  c o v e r in g  o f  t h e  u t e r u s  and  e x te n d in g  
o b l iq u e l y  downward and in w a rd  t o  b e  i n s e r t e d  i n t o  th e  d e c id u a ,  
t h u s  g i v in g  r i s e  t o  a  l a r g e  num ber o f  m u sc u la r  l a m e l l a e .
T hese  m u sc u la r  l a m e l l a e  a r e  c o n n e c te d  t o  each  o t h e r  by s h o r t  
m u sc u la r  p r o c e s s e s .
THE CERVIX
The im p o r ta n c e  o f  t h i s  s t r u c t u r e ,  a n d  th e  ch an g es  i t  
u n d e rg o e s  i n  t h e  s t a g e  o f  d i l a t a t i o n ,  m e r i t  a  c l o s e  i n v e s t i g a ­
t i o n  o f  i t s  a n a to m ic a l  ch an g e s  p r e p a r a t o r y  to  l a b o u r .
R e c e n t ly  S t i e v e  h a s  s h o r n  ( L e ip z ig  1927) t h a t  t h e  
c e r v i c a l  mucosa u n d e rg o e s  s u c h  m arked p r o l i f e r a t i o n  t h a t  a t  
t h e  end  o f  p re g n a n c y  i t  o c c u p ie s  a p p ro x im a te ly  one h a l f  o f  t h e  
b u lk  o f  t h e  c e r v i x ,  i n s t e a d  o f  a  mere t h i n  l a y e r  as  n o r m a l ly .  
M oreover, t h e  m usc le  f i b r e s ,  i n s t e a d  o f  i n c r e a s i n g  i n  number 
l i k e  t h o s e  o f  th e  u t e r u s ,  a c t u a l l y  d im in i s h  i n  num ber, a l th o u g h  
th o s e  w hich rem a in  i n c r e a s e  i n  s i z e .
E x t e r n a l l y  t h e  c e r v i x  shows a  l a y e r  o f  l o n g i t u d i n a l  and 
o b l iq u e  f i b r e s  w hich  s p r e a d  o u t  i n t o  th e  b la d d e r  th ro u g h  th e  
u t e r o - v e s i c a l  l i g a m e n t s ,  and i n t o  t h e  b a s e s  o f  t h e  b ro ad  
l ig a m e n t s .  The p o r t i o  v a g i n a l i s  h a s  (1 )  a n  i n n e r  submucous 
c i r c u l a r  l a y e r ,  d e r iv e d  from  t h e  v a g in a ;  (2 )  an  o u t e r  l o n g i ­
t u d i n a l  l a y e r ,  d e r i v e d  a l s o  from t h e  v a g in a ;  and  (3 )  a  m idd le  
l a y e r ,  v a s c u l a r ,  d e r iv e d  from  th e  s i m i l a r  m idd le  l a y e r  o f  t h e  
body o f  t h e  u t e r u s ,  c o n t in u o u s  w i t h  t h e  l ig a m e n t s  e n t e r i n g  th e  
c e r v i x .
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The L ig am en ts  o f  t h e  U t e r u s .
The l ig a m e n t s  o f  t h e  u t e r u s  a r e  e i g h t  i n  num ber, f o u r  t o  
each  h a l f  o f  t h e  u t e r u s ,  and o c c u r r i n g  i n  p a i r s .  They a r e  -
i .  The Round l ig a m e n t s  o f  t h e  u t e r u s  ( tw o ) ,  
i i .  The Broad l ig a m e n t s  o f  t h e  u t e r u s  ( tw o ) ,  
i i i .  The U t e r o - s a c r a l  l ig a m e n t s  ( tw o ) ,
i v .  The U t e r o - v e s i c a l  l ig a m e n t s  ( tw o ) .
i .  The Round l ig a m e n t s  e x te n d  on e i t h e r  s i d e  from  t h e  a n t e r i o r  
and l a t e r a l  p o r t i o n  o f  t h e  u t e r u s ,  d u s t  b e lo w  th e  i n s e r t i o n  o f 
t h e  t u b e s ,  t o  t h e  u p p e r  p a r t  o f  t h e  l a b i a  m a jo r a ,  t r a v e r s i n g  
th e  i n g u i n a l  c a n a l  en  r o u t e .  They a re  composed o f  u n s t r i p e d  
m uscle w hich  i s  d i r e c t l y  c o n t in u o u s  w i t h  t h a t  o f  t h e  u t e r i n e  
w a l l ,  and a  c e r t a i n  amount o f  c o n n e c t iv e  t i s s u e .  These 
l ig a m e n t s  h y p e r t r o p h y  w i th  p re g n a n c y .
i i .  The Broad l ig a m en ts  o f  t h e  u t e r u s  e x te n d  fro m  th e  l a t e r a l  
w a l l  o f  t h e  u t e r u s  t o  t h e  p e l v i c  w a l l s ,  and are  a  d o u b le  f o l d  
o f  p e r i to n e u m .  C e r t a i n  m u sc u la r  and c o n n e c t iv e  t i s s u e  bands 
p a s s  f rom  th e  u t e r u s  i n t o  th e  b ro a d  l ig a m e n t ,  b u t  t h e  amount o f  
m u sc u la r  t i s s u e  i s  n e g l i g i b l e .
i i i .  The U t e r o - s a c r a l  l ig a m e n t s  e x te n d  from  th e  u p p e r  p o s t e r i o r  
m arg in  o f  t h e  c e r v i x ,  e n c i r c l e  t h e  r e c tu m ,  and a r e  i n s e r t e d  
i n t o  th e  f a s c i a  o v e r  s a c r a l  two and t h r e e .  They a re  a l s o  
composed o f  c o n n e c t iv e  and m u sc u la r  t i s s u e ,  a l th o u g h  co v e red  
w i th  p e r i to n e u m .  T h e i r  f u n c t i o n  i s  t o  r e t a i n  th e  u t e r u s  i n  
i t s  norm al p o s i t i o n  by t r a c t i o n  on t h e  c e r v i x .
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i v .  The U t e r o - v e s i c a l  l ig a m e n t s  e x te n d  from  t h e  c e r v i x  fo rw a rd s  
i n  t h e  p e r i t o n e a l  f o l d s  be tw een  th e  c e r v i x  and b l a d d e r ,  and 
a l s o  c o n t a i n  m u sc u la r  t i s s u e  from  t h e  c e r v i x .
The Is th m u s  U t e r i .
I n  v iew  o f  t h e  im p o r ta n t  r e l a t i o n  b e tw een  t h e  i s th m u s  
u t e r i  and t h e  f o r m a t io n  o f  t h e  lo w e r  u t e r i n e  segm ent d u r in g  
l a b o u r ,  i t  i s  i n s t r u c t i v e  t o  n o t e  t h a t  c e r t a i n  a n a to m is t s  do 
n o t  r e c o g n iz e  t h e  e x i s t e n c e  o f  a  p a r t  o f  t h e  u t e r u s  known as 
t h e  i s th m u s ,  e . g .  G ra y ’s  Anatomy 193 0 . I n  modern t im e s  
A sc h o f f  (1906) has  c o n t r i b u t e d  g r e a t l y  to w a rd s  t h e  d e l i n e a t i o n  
o f  th e  i s th m u s  u t e r i :  he  named t h e  u p p e r  l i m i t  o f  t h e  i s th m u s
(betw een  body and i s th m u s )  " o r i f i c i u m  u t e r i  in te rn u m  anatomicum", 
and t h e  lo w e r  l i m i t  (b e tw een  i s th m u s  and c e r v i x )  " o r i f i c i u m  
u t e r i  in te rn u m  h i s t o l o g i c u m " . The u p p e r  a n a to m ic a l  l i m i t  
c o r r e s p o n d s  more o r  l e s s  a c c u r a t e l y  w i th  t h e  p o i n t  o f  a t ta c h m e n t  
o f  t h e  p e r i to n e u m  and t h e  p o i n t  o f  e n t r y  o f  t h e  u t e r i n e  a r t e r y :  
th e  lo w e r  h i s t o l o g i c a l  l i m i t  depends on e s s e n t i a l  h i s t o l o g i c a l  
d i f f e r e n c e s  -  a c c o rd in g  t o  A sc h o f f  t h e  l i m i t  o f  t h e  mucous 
membrane o f  t h e  c e r v i x  l i e s  8 -1 0  mm. d e e p e r  t h a n  t h e  i n t e r n a l  os 
( o r i f i c i u m  in te rn u m  u t e r i ) .
F r a n k l^ 2 ) P r o f e s s o r  o f  O b s t e t r i c s  i n  V ie n n a ,  c l a im s  t o  be  
a b le  t o  r e c o g n iz e  t h e  i s th m u s  m a c r o s c o p i c a l l y . I t  m a n i f e s t s  
i t s e l f  som etim es a s  a  low  f o l d ,  som etim es as  a  s h a l lo w  f u r ro w .  
The changes  i n  t h e  mucous membrane i n  th e  p r e - m e n s t r u a l  non-
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p r e g n a n t ,  and i n  th e  p r e g n a n t ,  u t e r i  e n a b le  t h e  d i f f e r e n c e  to  
h e  e a s i l y  s e e n  by th e  n aked  e y e .  The mucous membrane o f  t h e  
is th m u s  i s  t h i n n e r ,  and l e s s  v a s c u l a r :  t h e r e  i s  no o b v io u s
d e c i d u a l  r e a c t i o n  i n  t h e  i s t h m u s .  M i c r o s c o p ic a l l y  t h e  m ain 
f e a t u r e s  o f  d i s t i n c t i o n  a r e  (1 )  t h e  t h i n n e s s  o f  t h e  mucous 
membrane; i n  t h e  lo w e r  u t e r i n e  segm ent i n  l a t e r  months -  no 
d e c id u a  com pacta ; (2 )  t h e  g r e a t l y  d im in is h e d  number o f  g l a n d s ,  
w hich i n  th e  p r e g n a n t  u t e r u s ,  a r e  p o o r  i n  g ly c o g e n ,  a s  compared 
w i th  th e  g l a n d s  o f  t h e  body; (3 )  t h e  c h a r a c t e r i s t i c  a r r a n g e ­
ment o f  th e  g la n d s  which have  a  g e n e r a l  d i r e c t i o n  downwards 
to w a rd s  t h e  o s ,  as  compared w i th  th e  g l a n d s  o f  t h e  body which 
a r e  e i t h e r  v e r t i c a l  o r  have a  d i r e c t i o n  upwards to w a rd s  th e  
f u n d u s .
With p reg n an cy  and i t s  accom panying d e c id u a l  r e a c t i o n ,  
t h e  i s th m u s  becomes e a s i l y  d e m a rc a te d :  t h e r e  i s  no o b v io u s
d e c id u a l  r e a c t i o n  i n  t h e  i s th m u s - o n ly  a  d e c id u a  spon g io sum .
From th e  secon d  month onwards t h e  u p p e r  l i m i t  o f  th e  i s th m u s  
b e g in s  to  d i s a p p e a r ,  becom ing no lo n g e r  r e c o g n i z a b l e  i n  th e  
t h i r d  m onth. The w hole  i s t h m ic  p o r t i o n  o f  t h e  womb i s  drawn 
i n t o  th e  ovum cham ber. Because o f  t h e  grow th  o f  t h e  u t e r u s  
t h i s  o r i g i n a l l y  n a rro w  p o r t i o n  o f  t h e  u t e r u s  becomes e x te n d e d  -  
o n ly  so  f a r  a s  t h e  o r i f i c i u m  in te rn u m  h i s to lo g ic u m  o f  A s c h o f f ,  
i . e .  t h e  i n t e r n a l  o r i f i c e  o f  th e  g r a v i d  u t e r u s .  The s o - c a l l e d  
lo w e r  u t e r i n e  segm ent d e v e lo p s  from  t h e  i s th m u s .  The s o - c a l l e d
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c o n t r a c t i o n  r i n g  (p ro b a b ly  more a c c u r a t e l y  d e s c r i b e d  a s  t h e  
r e t r a c t i o n  r i n g )  o f  t h e  g r a v i d  u t e r u s  c o in c id e s  w i t h  t h e  
o r i f i c i u m  i s t h m i  anatom icum  o f  A s c h o f f ;  and  i s  a l s o  te rm e d  
" B ra u n e 's  r i n g "  b e c a u s e  h e  f i r s t  d e s c r i b e d  i t ;  a l s o  B a n d l ' s  
r i n g ,  b e c a u se  h e  f i r s t  showed i t s  c l i n i c a l  im p o r ta n c e  i n  
d y s t o c i a .  I t  r e p r e s e n t s  t h e  d i v i s i o n  b e tw een  t h e  t h i c k  
m u sc u la r  l a y e r  o f  t h e  body o f  t h e  u t e r u s  and t h e  t h i n  m u s c u la r  
l a y e r  o f  t h e  lo w e r  u t e r i n e  se g m e n t ,  and can  b e  d e m o n s tra te d  
d u r in g  lo w e r  segm ent C a e s a re a n  s e c t i o n  a s  a  t h i c k  t r a n s v e r s e  
r i d g e  o f  m u s c le .
(b )  THE NERVE SUPPLY OF THE UTERUS.
The n e rv e  s u p p ly  t o  th e  u t e r u s  i s  v e ry  a b u n d an t  and  h ence  
v e ry  c o m p l ic a te d .  P h y s i o l o g i c a l l y ,  th e  f u n c t i o n  o f  t h e  n e rv e  
su p p ly  t o  th e  u t e r u s  would seem t o  be  r e g u l a t o r y  r a t h e r  t h a n  
p r im a r y ,  s i n c e  i n  e x p e r im e n ta l  a n im a ls  l a b o u r  can  p r o g r e s s  
n o rm a l ly  a f t e r  a l l  t h e  n e rv o u s  c o n n e c t io n s  have  b e en  s e v e r e d .  
The human u t e r u s  w i l l  c o n t r a c t  r h y t h m i c a l ly  and  s t r o n g l y  f o r  
many h o u rs  a f t e r  e x c i s i o n  i f  imm ersed i n  warm L o c k e ’ s s o l u t i o n ,  
and p l e n t i f u l l y  s u p p l i e d  w i th  oxygen .
I t  i s  c o n v e n ie n t  t o  s tu d y  th e  n e rv e  su p p ly  u n d e r  t h e  
h e a d in g s  o f  -
I .  E x t r i n s i c  n e rv e  s u p p ly ,  w hich  i n c l u d e s
(a )  au tonom ic  n e rv o u s  sy s te m  ( s y m p a th e t i c )
(b )  c e r e b r o s p in a l  n e rv o u s  sy s te m  ( p a r a s y m p a th e t i c )
and I I .  I n t r i n s i c  n e rv e  s u p p ly .
21
The au tonom ic  n e rv o u s  sy s tem  fo rm s t h e  m ain n e r v e  s u p p ly  t o  
t h e  u t e r u s .  W h i t e h o u s e ^  has  shown t h a t  th e  s y m p a th e t i c  
n e rv e s  s t i m u l a t e  t h e  c i r c u l a r  m usc le  f i b r e s  o f  t h e  fundus and 
c e r v i x  t o  c o n t r a c t ,  and i n h i b i t  t h e  l o n g i t u d i n a l  m usc le  f i b r e s .  
The c e r e b r o s p i n a l  n e rv o u s  s y s te m , via the p e l v i c  n e r v e s ,  h a s  t h e  
o p p o s i t e  e f f e c t .
I .  E x t r i n s i c  N erve S u p p ly .
( a )  C e n t r a l  c o n n e c t i o n s .  Unknown o r  i m p e r f e c t l y  understood.
(b )  P e r i p h e r a l  c o n n e c t i o n s .
( i )  Abdominal r o o t  -  s y m p a th e t ic  s u p p ly .
( i i )  P e l v i c  r o o t  -  p a r a s y m p a th e t i c  s u p p ly .
( i i i )  F u s io n  o f  i  and  i i  i n  p e l v i c  ( h y p o g a s t r i c )  p le x u s .
( i )  The abdom inal au tonom ic  sy s te m  s u p p l i e s  t h e  p e l v i c  
( h y p o g a s t ic )  p le x u s  v i a  t h e  s o l a r  p l e x u s ,  t h e  r e n a l  p l e x u s ,  th e  
i n t e r m e s e n t e r i c  p le x u s  ( s u p e r i o r  and i n f e r i o r  m e s e n te r i c  
p l e x u s e s )  and t h e  s u p e r i o r ,  m id d le ,  and i n f e r i o r  h y p o g a s t r i c  
p l e x u s e s ,  i n  t h a t  o r d e r  from  above downwards. The s u p e r i o r  
h y p o g a s t r i c  p l e x u s  i s  a l s o  known, r a t h e r  u n f o r t u n a t e l y ,  a s  th e  
" p r e - s a c r a l  n e rv e "  -  i t  i s  more o f t e n  a  p l e x u s ,  o r  r i g h t  and 
l e f t  in te rc o m m u n ic a t in g  p l e x u s e s ,  t h a n  a  s i n g l e  n e rv e  (10% o n ly ) ,  
and i t  i s  p r e - lu m b a r  ( lu m b a r  4 t h  and 5 th )  r a t h e r  t h a n  p r e - s a c r a l  
i n  s i t u a t i o n .
The s u p e r i o r  h y p o g a s t r i c  p l e x u s ,  o r  p r e - s a c r a l  n e r v e ,  
m erges below  i n t o  t h e  m id d le  h y p o g a s t r i c  p l e x u s ,  l y i n g  i n  f r o n t  
o r  j u s t  below th e  f r o n t  o f  t h e  s a c ru m . The i n f e r i o r  h y p o g as tr ic  
p le x u s e s  ( h y p o g a s t r i c  n e r v e s  o f  L a t a r j e t )  a r i s e  from  th e
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e x t r e m i t i e s  o f  t h e  lo w e r  b o r d e r  o f  th e  m id d le  h y p o g a s t r i c  
p l e x u s ,  o r ,  i n  th e  a b se n c e  o f  t h e  l a t t e r ,  a s  t h e  d i r e c t  
c o n t i n u a t i o n  o f  t h e  b i f u r c a t e d  p r e - s a c r a l  n e rv e  o r  p l e x u s .
Each i n f e r i o r  h y p o g a s t r i c  p l e x u s ,  o r  h y p o g a s t r i c  n e r v e ,  ru n s  
downwards and o u tw a rd s  t o  e n t e r  t h e  c o r r e s p o n d in g  u t e r o - s a c r a l  
f o l d ,  and p a s s i n g  i n  t h e  f o l d  l a t e r a l  t o  t h e  r e c tu m ,  f i n a l l y  
e n te r s  t h e  p o s t e r o - s u p e r i o r  a s p e c t  o f  t h e  p e l v i c  p l e x u s .  T h is  
fo rm s t h e  abd om inal s y m p a th e t i c  r o o t  o f  t h e  p e l v i c  p le x u s  
( g a n g l io n  o f  F r a n k e n h a u s e r ) .
( i i )  P e l v i c  R oo ts  c o n s i s t  o f  -
(1 )  N e rv i  E r i g e n t e s .
(2 )  Twigs from  s a c r a l  s y m p a th e t i c  g a n g l io n .
(1 )  N e rv i  E r i g e n t e s  a r i s e  from  c e r e b r o s p i n a l  sy s te m , 
v a ry  i n  number from  two to  f o u r  and a r i s e  f rom  th e  a n t e r i o r  
p r im a ry  d i v i s i o n s  o f  t h e  i n t e r m e d i a t e  s a c r a l  n e r v e s .  They 
( n e r v i  e r i g e n t e s )  p a s s  i n t o  t h e  u t e r o - s a c r a l  f o l d s  and th e n  
r u n  fo rw a rd s  and l a t e r a l l y  t o  e n t e r  a l s o  th e  p e l v i c  p le x u s  on 
t h e  m e d ia l  a s p e c t .
(2 )  T hese  f i n e  tw ig s  from  th e  s a c r a l  s y m p a th e t ic  g a n g l i a  l 
p a s s  t o  th e  p o s t e r i o r  b o r d e r  o f  t h e  p e l v i c  p l e x u s .
The p e l v i c  r o o t  ( o r  p e l v i c  n e rv e )  i s  p a r a s y m p a th e t i c  i n  
a c t i o n .
The P e l v i c  P l e x u s , a l s o  known as t h e  l a t e r a l  c e r v i c a l  
p l e x u s ,  u t e r o - v a g i n a l  p l e x u s ,  c e r v i c a l  g a n g l io n ,  o r  p le x u s  o f
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F ra n k e n h a u s e r ,  l i e s  on t h e  l a t e r a l  a s p e c t  o f  t h e  a m p u l la  o f  
t h e  r e c tu m , w hich  i s  c l a s p e d ,  as i t  w e re ,  be tw een  th e  p e l v i c  
p l e x u s e s  on e i t h e r  s i d e  o f  i t .  The n e r v e s  t o  t h e  u t e r u s  l e a v e  
t h e  a n t e r i o r  b o r d e r  o f  t h e  p e l v i c  p le x u s  a lo n g  w i t h  t h o s e  t o  
t h e  b l a d d e r  and v a g in a ,  w h ich  l a t t e r  t h e y  soo n  l e a v e ,  t o  p a s s  
a s  a  t h i c k  b u n d le  w i t h i n  t h e  u t e r o - s a c r a l  f o l d s  t o  t h e  c e r v i x ,  
where th e y  l i e  m e d ia l  to  th e  c r o s s i n g  o f  t h e  u t e r i n e  a r t e r y  
and u r e t e r .  The n e rv e s  t h e n  e n t e r  t h e  u t e r i n e  m u s c u la tu r e  i n  
w hich  th e y  t e r m i n a t e .
The " l a t e r a l  n e rv e  o f  t h e  u t e r u s "  a r i s e s  from  th e  i n f e r i o r  
h y p o g a s t r i c  p le x u s  d i r e c t l y ,  w i th o u t  p a s s i n g  th r o u g h  t h e  p e l v i c  
p le x u s  and p a s s e s  h o r i z o n t a l l y  f o rw a rd s  t o  th e  u t e r u s .
The " p a r a - c e r v i c a l  g a n g l i a "  d e s c r i b e d  by  L u sc h k a ,  Koch, 
H eale  and r e c e n t l y  by G em m ell^^  r e p r e s e n t  o f f s h o o t s  from  the  
m ain p e l v i c  p l e x u s .
B ranches  from  th e  p e l v i c  p l e x u s e s  su p p ly  t h e  u t e r u s ,  
b l a d d e r ,  and u p p e r  p a r t  o f  v a g in a .  Some t e r m i n a t e  by f r e e  
e n d in g s  be tw een  t h e  m uscle  f i b r e s ,  w h i l e  o t h e r s  make t h e i r  way 
to w a rd s  th e  f r e e  s u r f a c e  o f  t h e  endom etrium .
( a )  The C e n t r a l  C o n n e c t io n s . The c e n t r e s  f o r  th e  
a f f e r e n t  pa thw ay  p r o b a b ly  l i e  i n  th e  p o s t e r i o r  r o o t  g a n g l i a .
The c e n t r e s  f o r  t h e  e f f e r e n t  pathw ay l i e  i n  th e  i n t e r m e d i o -  
l a t e r a l  t r a c t  i n  t h e  lo w e r  d o r s a l  and lu m b o s a c ra l  r e g io n s  
( s y m p a th e t ic )  and t h e  m e d io v e n t r a l  colum ns i n  t h e  s a c r a l
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r e g i o n  ( p a r a s y m p a t h e t i c ) . The e x a c t  anatomy i s  s t i l l  v e ry  
o b s c u r e .
I I .  The I n t r i n s i c  I n n e r v a t i o n  o f  t h e  U t e r u s .
T h is  must n e c e s s a r i l y  depend on th e  h i s t o l o g i c a l  s tu d y  o f  
t h e  u t e r u s .  I n  1840 Remak f i r s t  d e m o n s t r a te d  n e rv e  f i b r e s  
i n  th e  u t e r i n e  s u b s t a n c e .  F ra n k e n h a u s e r  i n  1867 fo u n d  b o th  
m y e l in a te d  n e r v e s  a lo n g  t h e  b lo o d  v e s s e l s ,  and n o n - m y e l in a te d  
f i b r e s  p a s s i n g  t o  th e  sm ooth m usc le  and  to  th e  c e l l s  o f  th e  
mucous membrane. H e r l i t z k a  on th e  o t h e r  h a n d ,  i n  1897» showed 
t h r e e  t y p e s  o f  n e rv e  i n  th e  w a l l  o f  t h e  u t e r u s  (1 )  Non­
m y e l in a te d  n e rv e s  t o  th e  b lo o d  v e s s e l s ;  (2 )  m y e l in a te d  n e r v e s  
( s y m p a th e t ic )  t o  th e  m u sc le s ;  and  0 )  c e r e b r o s p in a l  n e rv e s  
w i th  R a n v ie r ’s  no des  e n d in g  i n t r a c e l l u l a r l y .
I n t r i n s i c  N erve S u p p ly . D a h l ^ )  more r e c e n t l y  has  
d e m o n s tra te d  t h e  r i c h  i n t r i n s i c  n e rv e  su p p ly ,  b o th  m e d u l la te d  
and n o n - m e d u l la te d ,  among t h e  m u sc le  f i b r e s  and a lo n g  t h e  b loo d  
v e s s e l s .  The c e r v i c a l  m u s c u la tu re  s h a r e d  i n  t h i s  g e n e r a l  
r i c h n e s s .  The m u sc u la r  n e rv e  e n d in g s  w ere  c o n e -sh a p e d  o r  
b u t to n - s h a p e d .  F i b r i l s  w ere  t r a c e d  t o  th e  m ucosa, th o u g h  n o t  
i n t o  th e  c e l l s ,  and t h e r e  was no im p o r ta n t  change i n  th e  n e rv e s  
i n  t h e  u terus w i th  p re g n a n c y .
As t o  t h e  o c c u r re n c e  o f  " g a n g l io n  c e l l s "  i n  t h e  u t e r i n e  
m u s c u la tu r e ,  r e c e n t  w ork by D a v i s ^ )  t e n d s  t o  d i s c o u n t  t h e i r  
e x i s t e n c e ,  e x c e p t  i n  t h e  s u b e p i t h e l i a l  r e g i o n  o f  t h e  v a g in a l  
p o r t i o n  o f  t h e  c e r v i x ,  w hich  i s  s u p p l i e d  by t h e  c e r e b r o s p i n a l
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sy s te m  and a s s o c i a t e d  w i t h  s e n s a t i o n :  e l s e w h e re  t h e y  a re  n o t
p r e s e n t  i n  any d e g r e e  o f  c o n s t a n c y .
A lth oug h  no a u t h e n t i c  g a n g l io n  c e l l s  have  b e en  demon­
s t r a t e d ,  p h y s i o l o g i c a l  e x p e r im e n ts  t e n d  t o  show t h a t  th e  
u t e r u s  d o e s  have some i n t r i n s i c  g a n g l i o n i c  s y s te m ,  o r  e l s e
t h a t  u t e r i n e  m usc le  has  i n h e r e n t  power o f  c o n t r a c t i o n  a n a lo g o u s
(7 )t o  c a r d i a c  m u sc le .  I t  h a s  b e en  shown by Sun and F lu ry '-  '  t h a t  
e x c i s e d  s t r i p s  o f  p r e g n a n t  and  n o n -p re g n a n t  human u t e r i  w i l l  
c o n t r a c t  s p o n ta n e o u s ly  a n d  r h y t h m i c a l ly  f o r  many h o u r s  i n  
L o c k e 's  s o l u t i o n :  t h e s e  s t r i p s  h av e  no n e rv o u s  c o n n e c t io n s .
I n  a d d i t i o n  o t h e r s  have  shown t h a t  l a b o u r  may t e r m i n a t e  
u n e v e n t f u l l y  i n  e x p e r im e n ta l  a n im a ls  i n  whom a l l  n e rv e s  t o  and 
from th e  u t e r u s  had  been  s e v e r e d .
From a  c o n s i d e r a t i o n  o f  t h e s e  f a c t s  i t  would a p p e a r  t h a t  
t h e  f u n c t i o n  o f  t h e  n e rv o u s  c o n n e c t io n s  o f  t h e  u t e r u s  m ust be 
r e g u l a t o r y  r a t h e r  t h a n  p r im a ry .
(c )  PHYSIOLOGY OF UTERINE MUSCLE.
Most u n s t r i p e d  m u sc le s  u n d e r  s u i t a b l e  c o n d i t i o n s  show 
sp o n ta n eo u s  rh y th m ic  c o n t r a c t i o n s  w hich  v a ry  i n  f r e q u e n c y  from 
one ( i n  s p le e n )  t o  tw e lv e  ( s m a l l  i n t e s t i n e )  p e r  m in u te .  I t  
i s  f a i r ,  i n  t h e  p r e s e n t  s t a t e  o f  knowledge, t o  a s s e r t  t h a t  
nobody knows how t h e s e  t o n i c  and rh y th m ic  a c t i v i t i e s  i n  p l a i n  
m uscle  axe b ro u g h t  a b o u t .  A d i s t i n c t i v e  f e a t u r e  o f  a l l
26
u n s t r i p e d  m uscle  i s  t h e  ex trem e  s l u g g i s h n e s s  w i th  which i t  
r e s p o n d s  to  m e c h a n ic a l  e x c i t a t i o n  as  compared w i t h  t h e  q u ic k  
movements o f  s k e l e t a l  m u s c le s .
The e x c i t a b i l i t y  o f  sm ooth  m uscle  v a r i e s  a c c o rd in g  t o  th e  
n a t u r e  o f  t h e  s t i m u l u s .  Most a g e n t s  w hich e x c i t e  s k e l e t a l  
m usc le  a r e  a l s o  e f f e c t i v e  w i th  smooth m u sc le ,  b u t  t h e  l a t t e r  
i s  much l e s s  s e n s i t i v e  t o  e l e c t r i c a l  s t i m u l a t i o n .  On th e  
o t h e r  hand u n s t r i p e d  m usc le  i s  much more s e n s i t i v e  t o  c h e m ic a l  
s t i m u l a t i o n : t h i s  c o n t r i b u t e s  t o  t h e  p e r fo rm a n c e  o f  th e
norm al s lo w ,  p u r p o s e f u l ,  f u n c t i o n s  o f  v i s c e r a l  m u sc le ,  w hich 
can  be  c o n t r o l l e d  i n  p a r t  by  s u b s ta n c e s  c i r c u l a t i n g  i n  m in u te  
amounts i n  th e  b lo o d :  s k e l e t a l  m u sc le ,  w h ic h  r e q u i r e s  t o  be
q u ic k  i n  i t s  e f f e c t ,  i s  p r a c t i c a l l y  u n a f f e c t e d  by low 
c o n c e n t r a t i o n s  o f  su c h  c h e m ic a l  s u b s t a n c e s .
I n  r e g a r d  t o  th e  u t e r i n e  m u sc le ,  i t  i s  d e v e lo p m e n ta l ly  
p l a i n  m uscle  w h ich  h a s  a c q u i r e d  s p e c i a l l y  h i g h ly  d e v e lo p e d  
f u n c t i o n s  i n  th e  h i g h e r  mammals: i n  th e  lo w er  mammals, w ith
t u b a l  u t e r i ,  t h e  u t e r i n e  m uscle  a p p ro x im a te s  more t o  w hat one 
u n d e r s t a n d s  by p l a i n  v i s c e r a l  m u sc le :  u t e r i n e  m uscle  t h e r e f o r e
d i f f e r s  f u n d a m e n ta l ly  i n  no way from  o r d in a r y  v i s c e r a l  m usc le , 
and i s  s u b j e c t  t o  t h e  same law s  o f  p l a i n  m uscle  c o n t r a c t i o n  as 
t h e  p l a i n  m u sc le ,  s a y ,  o f  t h e  i n t e s t i n e .
The r e l a t i o n  b e tw ee n  c h em ic a l  s u b s ta n c e s  I n  th e  b l o o d ,  
and t h e i r  e f f e c t  on p l a i n  m uscle  c o n t r a c t i o n  i s  v e ry  w e l l
27
e x e m p l i f i e d  i n  th e  c a s e  o f  t h e  u t e r u s .  I n  r e c e n t  y e a r s  
u t e r i n e  m usc le  h as  b e en  s u b j e c t e d  e :x p e r im e n ta l ly  t o  v a r io u s  
a l t e r a t i o n s  i n  e n v iro n m e n t ,  and i t s  r e a c t i o n s  s t u d i e d .  
E s p e c i a l l y  so  i s  t h i s  t h e  c a s e  i n  r e g a r d  t o  t h e  horm ones 
s e c r e t e d  by th e  p i t u i t a r y  and o v a r i a n  g la n d s  o f  i n t e r n a l  
s e c r e t i o n ,  th e  e x p e r im e n ta l  f i n d i n g s  o f  which w i l l  be fo u n d  
i n  a n o th e r  s e c t i o n  ( E n d o c r i n e s ) . A g a in ,  t h e  a c t i o n  o f  s a l t s  
o f  c a lc iu m ,  p o ta s s iu m ,  e t c . ,  on u t e r i n e  a c t i v i t y  shows t h e  
im p o r ta n t  p a r t  p l a y e d  by t h e  b lo o d  c o n s t i t u e n t s  i n  m o d ify in g  
t h e  norm al f u n c t i o n  o f  t h e  m u sc le .
"T e n s io n " i n  r e l a t i o n  t o  p r o d u c t i o n  o f  p a i n .
A f u r t h e r  f u n c t i o n  w hich  u t e r i n e  m usc le  has i n  common 
w i th  o t h e r  v i s c e r a l  m u sc le ,  i s  i t s  g r e a t  c a p a c i t y  t o  a l t e r  i t s  
l e n g t h  -  i t  may s h o r t e n  t o  a  q u a r t e r  and l e s s  o f  i t s  e x te n d e d  
l e n g t h ,  w h i le  i t s  c a p a c i ty  f o r  d e v e lo p in g  ten s ion  i s  v e ry  s m a l l .  
I f  sm ooth m usc le  i n  g e n e r a l  i s  in d u c e d  by an  abnorm al s t im u lu s  
t o  d e v e lo p  any c o n s i d e r a b le  t e n s i o n  i t  i s  accom panied  by th e  
i n t e n s e  p a i n  o f  "spasm " e . g .  c o l i c  i n  i n t e s t i n e .  H ere  t h e n ,  
one may f i n d  a  p a r t  e x p l a n a t i o n  o f  t h e  d i f f e r e n c e  betw een 
p regnan cy  and l a b o u r  u t e r i n e  c o n t r a c t i o n s :  i n  l a b o u r  t h e
s t im u lu s  ( p ro b a b ly  horm onal b u t  su p p le m e n te d  by l o c a l  n e rv o u s  
r e f l e x )  i s  v e ry  much more p o w e r f u l ,  and c o r r e s p o n d s  t o  an 
abnorm al s t i m u l u s ,  s a y ,  i n  th e  s m a l l  i n t e s t i n e .  The r e s u l t  
o f t h i s  p o w e r fu l  s t i m u l u s  a c t i n g  on th e  sm ooth m uscle o f  th e
28
u t e r u s  i s  t o  p ro d u c e  ex trem e  ’' t e n s i o n " ,  and t h e  s u b j e c t i v e  
r e s u l t  i s  i n t e n s e  p a i n .  A g a in ,  i f  t h e  u t e r u s  i s  s u b j e c t e d  
t o  ex trem e d i s t e n s i o n ,  w i t h  a  c o r r e s p o n d in g  i n c r e a s e  i n  t e n s i o n  
t h e  r e s u l t  i s  s e v e r e  p a i n :  t h i s  i s  fo u n d  c l i n i c a l l y  i n
c o n c e a le d  a c c i d e n t a l  h a e m o rrh a g e .  T h is  r e l a t i o n  h a s  been  
a t t r i b u t e d  t o  i n t e r n a l  f r i c t i o n a l  r e s i s t a n c e  i n  t h e  m uscle  
a n a la g o u s  t o  v i s c o s i t y .
I t  i s  an  axiom  o f  e x p e r im e n ta l  p h y s i o l o g i s t s  t h a t  th e  
more q u ic k ly  a  s t i m u l a t e d  m usc le  i s  a l lo w e d  t o  s h o r t e n  i . e .  t o  
c o n t r a c t ,  t h e  l e s s  i s  t h e  t e n s i o n  i t  d e v e lo p s :  c o n v e r s e ly  t h e
more s lo w ly  a  s t i m u l a t e d  m usc le  c o n t r a c t s ,  t h e  g r e a t e r  th e  
t e n s i o n .  I t  h a s  been  s t a t e d  p r e v i o u s l y  t h a t  t h e  c o n t r a c t i o n s  
o f  sm oo th , and e s p e c i a l l y  u t e r i n e ,  m usc le  a r e  s lo w  and 
d e l i b e r a t e  -  and hence  i t  f o l l o w s  t h a t  t h e r e  i s  a  g r e a t e r  
p r o d u c t i o n  o f  t e n s i o n  d e v e lo p e d  i n  t h e  m u sc le .  L u c k i ly ,  
sm ooth m uscle  has  l e s s  c a p a c i t y  f o r  p r o d u c in g  t e n s i o n  th a n  
s t r i p e d  s k e l e t a l  m u sc le ,  and  t h i s  t e n s i o n  i s  o n ly  d e v e lo p e d  
u n d e r  r e s p o n s e  to  e x a g g e r a te d ,  a b n o rm a lly  p o w e r f u l ,  s t i m u l i  
su c h  as a r e  fo u n d  i n  l a b o u r  c o n t r a c t i o n s :  o t h e r w i s e ,  were
t e n s i o n  t o  be  p ro d u ce d  i n  smooth m u sc le  f u n c t i o n i n g  u n d e r  
norm al s t i m u l i ,  we would be  u n c o m fo r ta b ly  aw are  o f  i n t e s t i n a l  
p e r i s t a l s i s .  As i t  i s ,  ab dom inal c o l i c  i s  o n ly  p ro d u ce d  i n  
r e s p o n s e  to  p o w e r f u l ly  abnorm al s t i m u l i  w i th  r e s u l t a n t  i n c r e a s e  
i n  t e n s i o n .
Hence i n  r e g a rd  t o  t h e  c a u s a t i o n  o f  u t e r i n e  p a i n s  may be
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adv anced  t h e  t h e o r y  t h a t  t h e y  may b e  i n  p a r t  due t o  ex trem e  
t e n s i o n  p ro d u ce d  i n  th e  m usc le  c e l l s  c o n t r a c t i n g  r h y t h m i c a l l y  
i n  r e s p o n s e  t o  p o w e r fu l  s t i m u l i .  The c o n t r a c t i o n s  o f  
p reg n a n cy  a r e  n o t  a p p r e c i a t e d  a s  p a i n ,  j u s t  a s  n o rm al i n t e s ­
t i n a l  p e r i s t a l s i s  i s  n o t  a p p r e c i a t e d  a s  p a i n ,  b e c a u s e  t h e  
t e n s i o n  p ro d u c e d  by t h e s e  c o n t r a c t i o n s  i s  s u b - l i m i n a l ,  i . e .  
i n s u f f i c i e n t  t o  g iv e  r i s e  t o  p a i n f u l  im p r e s s io n s .  U n d o u b te d ly ,  
t h e  c o m p re ss io n  by u t e r i n e  c o n t r a c t i o n  o f  t h e  t e r m i n a l  n e rv e  
tw ig s  i n  and  a roun d  t h e  m usc le  b u n d le s  a l s o  t a k e s  p a r t  i n  t h e  
p r o d u c t i o n  o f  t h e  " p a i n s ” ; b u t  f ro m  a  s tu d y  o f  th e  p h y s io lo g y  
o f  m usc le  c o n t r a c t i o n  th e  above t h e o r y  i s  t e n a b l e ,  and may 
c o n t r i b u t e  i n  g r e a t  m easu re  to w a rd s  t h e  p r o d u c t i o n  o f  " l a b o u r  
p a i n s " .  I  have  n o t  b e en  a b l e  t o  f i n d  any s u p p o r t  f o r  t h i s  
t h e o r y  i n  any  o f  t h e  s t a n d a r d  t e x tb o o k s  o f  o b s t e t r i c s ,  and 
m ere ly  advance  i t  a s  an a p p l i c a t i o n  o f  a c c e p te d  p h y s i o l o g i c a l  
p r i n c i p l e s  o f  sm ooth m uscle  c o n t r a c t i o n  i n  g e n e r a l  t o  u t e r i n e  
m usc le  a c t i o n  i n  p a r t i c u l a r .
M u scu la r  T one .
"Tonus" has  b e en  d e f in e d  i n  i t s  s i m p l e s t  form^®'1 a s  " t h a t  
d i s p r o p o r t i o n  b e tw een  t e n s i o n  and l e n g t h " ,  w hich i s  a  r e l a t i v e l y  
pe rm anen t c h a r a c t e r i s t i c ,  and  may be r e g a r d e d  a s  a  s u s t a i n e d  
sub-m axim al c o n t r a c t i o n .  The m eaning o f  m u sc u la r  t o n e  h a s  
been  e x te n d e d  t o  i n c l u d e  t h a t  sm a l l  pe rm anen t s t a t e  o f  t e n s i o n  
which e n a b le s  s k e l e t a l  m u s c le s ,  f o r  ex am p le , t o  m a in t a in  th e
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p o s t u r a l  r e l a t i o n s  o f  t h e  body ( p r o v id e d  t h e  n e rv o u s  p a t h s  a r e  
i n t a c t ) .  The l o n g e r  t h e  m u sc le ,  i n  p r o p o r t i o n  t o  i t s  
s u s t a i n e d  t e n s i o n ,  t h e  lo w e r  i s  i t s  t o n e :  h en ce  o v e r s t r e t c h i n g
o f  m u sc u la r  f i b r e s  i n  g e n e r a l  l e a d s  t o  an  i n c r e a s e  i n  l e n g t h  
w i th o u t  c o r r e s p o n d in g  i n c r e a s e  i n  t e n s i o n  and s u b s e q u e n t  
lo w e r in g  o f  t o n e .
( i i )  The I n f l u e n c e  o f  C e r t a i n  M in e ra ls  on U t e r i n e  C o n t r a c t i l i t y  
C a lc iu m . I t  h a s  lo n g  b e en  known t h a t  t h e  p r e s e n c e  o f  
C a lc ium  s a l t s  i s  e s s e n t i a l  t o  t h e  m a in te n a n c e  o f  t h e  t o n e  and 
c o n t r a c t i l i t y  o f  i n v o l u n t a r y  m u s c le .  D uring  p re g n a n c y  a  h ypo- 
c a lc a e m ia  i s  p r e s e n t  (7  m gs/100 c . c . s  o r  l e s s )  a s  shown by 
H e l l e r  and H o l t z ^ )  and o t h e r s .  The fo rm e r  e x p e r im e n te r s  a l s o  
found  t h a t  t h e  i s o l a t e d  u t e r u s  o f  t h e  g u in e a  p ig  c o n t r a c t e d  
b e t t e r ,  and showed more r e s p o n s e  t o  p i t u i t r i n ,  when t h e r e  was 
a  r e d u c t i o n  i n  t h e  c a lc iu m - p o ta s s iu m  r a t i o  i n  t h e  b a th in g  
f l u i d .  T h is  f i n d i n g  r u n s  c o u n te r  t o  s u c h  a u t h o r i t i e s  as  
B l a i r  B e l l ^ ^  who h a s  s u g g e s te d  t h a t  a  r e d u c t i o n  o f  t h e  ca lc ium  
c o n te n t  o f  t h e  b lo o d  be low  t h e  optimum may b e  a  f a c t o r  i n  th e  
c a u s a t i o n  o f  p r im a ry  i n e r t i a .  L a t e r  work by B l a i r - B e l l ^ 11  ^
t e n d s  t o  show t h a t  u t e r i n e  m usc le  a c t i v i t y  i s  d im in i s h e d  by  th e  
w i th d ra w a l  o f  c a lc iu m  from  th e  s o l u t i o n  b a th i n g  t h e  m usc le  i n  
v i t r o :  t h e  t o n e  o f  t h e  m uscle  and r e s p o n s e  t o  i n f u n d i b u l i n  a re
s i m i l a r l y  d e p r e s s e d .  I n  a d d i t i o n  h e  showed t h a t  i n c r e a s e  o r  
d e c r e a s e  o f  t h e  p o ta s s iu m  c o n t e n t ,  w i t h i n  r e a s o n a b le  l i m i t s ,  
p ro d u ce d  no c o n s i s t e n t  a l t e r a t i o n  i n  u t e r i n e  movement. On
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■ i n v e s t i g a t i n g  th e  p ro b lem  on l i v i n g  a n im a l s ,  some o f  w hich  
r e c e i v e d  i n t r a v e n o u s  i n j e c t i o n s  o f  5 Ve r  c e n t  CaCl2 and o t h e r s  
th e  same p r o p o r t i o n  o f  p o ta s s iu m  c h l o r i d e ,  d i s c o r d a n t  r e s u l t s  
were o b t a i n e d ,  and  i n  th e  same a n im a l  one i n j e c t i o n  was fo u n d  
t o  i n h i b i t  and a n o th e r  to  s t i m u l a t e  c o n t r a c t i o n s .
From t h e s e  e q u iv o c a l  r e s u l t s  one h o p e f u l l y  t u r n s  t o  o t h e r  
c o n d i t i o n s  f o r  h e lp  on th e  p ro b le m . U nd oub ted ly  c a lc iu m  i o n s  
a r e  e s s e n t i a l  f o r  t h e  m a in te n a n c e  o f  m u s c u la r  to n e  and c o n t r a c t ­
i l i t y :  t h e r e  i s  a n  optimum v a lu e  when t h e  m usc le  w i l l  g iv e  o f
i t s  b e s t .  I n c r e a s e d  m u s c u la r  to n e  i s  fo u n d  i n  t e t a n y  due t o  
p a r a t h y r o i d  d e f i c i e n c y  e . g .  a f t e r  t o t a l  t h y r o id e c to m y ,  o r  i n  
p a r a th y r o id e c to m is e d  a n im a ls :  t h e  b lo o d  c a lc iu m  i s  t h e n
c r i t i c a l l y  low . A lso i n  r i c k e t s  -  t h e r e  i s  a  h y p o c a lc a e m ia  and 
t h e r e  r e s u l t s  th e  m u sc u la r  sp asm s. L a s t l y  i n  p r e - e c l a m p t i c  
c o n d i t i o n s  t h e  c a lc iu m  c o n te n t  o f  t h e  b lo o d  serum  i s  s a i d  t o  
be  c r i t i c a l l y  lo w , t h e  m u sc u la r  to n e  i s  g r e a t l y  i n c r e a s e d  so  
t h a t  a  subm in im al s t i m u l u s  w i l l  evoke a  maximum r e s p o n s e ,  and 
when t h i s  c r i t i c a l  l e v e l  i s  p a s s e d  t h e  p a t i e n t  h a s  e c l a m p t ic  
s e i z u r e s .  I n  a l l  t h e s e  c o n d i t i o n s ,  t h e n ,  t h e  b lo o d  c a lc iu m  
i s  lo w e re d  and th e  m u s c u la r  t o n e  g r e a t l y  i n c r e a s e d :  b u t  t h e s e
o t h e r  c l i n i c a l  c o n d i t i o n s  in v o lv e  s k e l e t a l  m u sc le ,  n o t  sm ooth 
m u sc le .  I s  u t e r i n e  m usc le  d i f f e r e n t  i n  a c t i o n  from  s k e l e t a l  
m uscle  i n  r e l a t i o n  t o  c a lc iu m  c o n te n t?  The l i t e r a t u r e  on t h e  
s u b j e c t  i s  r a t h e r  c o n fu s e d  a t  t h e  moment. I t  seems l o g i c a l  
t o  c o n c lu d e  t h a t  i n c r e a s e d  m u sc u la r  to n e  o f  t e t a n y  and eclampsia
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depends on a  h y p o -  r a t h e r  t h a n  a  h y p e r - c a l c a e m i a ,  a l t h o u g h  one 
c a n n o t  o v e r lo o k  t h e  f a c t  t h a t  t h e  r e l a t i v e l y  h ig h  v a lu e  o f  t h e  
p o ta s s iu m  s a l t s  ( v id e  i n f r a )  may i n  p a r t  a c c o u n t  f o r  t h e  
i n c r e a s e  i n  e x c i t a b i l i t y ,  s i n c e  e x c e s s  o f  p o ta s s iu m  i n c r e a s e s  
c o n t r a c t i o n s .
P o ta s s iu m . B l a i r - B e l l  c la im e d  t h a t  a l t e r a t i o n  o f  t h e
p o ta s s iu m  c o n te n t  p ro d u c e d  no c o n s i s t e n t  a l t e r a t i o n  i n  u t e r i n e  
movements: b u t  i n  m usc le  a c t i v i t y  i n  g e n e r a l  i t  h a s  b e e n  found
t h a t  e x c e s s  o f  p o ta s s iu m  s a l t s  in d u c e s  c o n t r a c t i o n  o f  m ost 
m u sc le s  o t h e r  t h a n  th e  h e a r t .  I t  i s  fo u n d  a s  a  c o n s t i t u e n t  
i n  su c h  p h y s i o l o g i c a l  m uscle  b a th i n g  s o l u t i o n s  a s  R i n g e r ’s ,  
L o ck e ’s ,  and T y ro d e ’s  s o l u t i o n s ;  t h e s e  s o l u t i o n s  w ere  o n ly  
a d o p te d  a f t e r  t r i a l  and e r r o r ,  p o ta s s iu m  ( i n  t h e  fo rm  o f  
p o ta s s iu m  c h l o r i d e )  b e in g  a  d e s i r a b l e  b u t  n o t  e s s e n t i a l  
c o n s t i t u e n t .
P o t  a s  s  ium-C a lc iu m  R a t i o . S a l t s  o f  p o ta s s iu m  and c a lc iu m  
would seem t o  b e  i n t e r d e p e n d e n t  on e a c h  o t h e r ;  t h e y  m ust be 
p r e s e n t  i n  th e  c o r r e c t  r a t i o  ( th o u g h  t h e i r  a b s o l u t e  am ounts
may v a ry  c o n s id e r a b ly )  t o  g iv e  optimum m u s c u la r  a c t i v i t y .  The
20p r o p o r t i o n  o f  p o ta s s iu m  t o  c a lc iu m  i n  t h e  b lo o d  p la sm a  i s  
I f  t h e  c a lc iu m  i s  d a n g e ro u s ly  r e d u c e d ,  t h e  r e l a t i v e  v a lu e  o f  
th e  s a l t s  o f  p o ta s s iu m  i s  c o r r e s p o n d in g ly  i n c r e a s e d :  th e
i n c r e a s e d  m u sc u la r  to n e  may be  due i n  p a r t  t o  th e  r e l a t i v e l y  
h ig h  p o ta s s iu m  v a l u e .
Magnesium. Magnesium s a l t s  ( e . g .  M a g .S u lp h .)  a r e  known
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t o  c o n t r o l  t h e  c o n v u ls io n s  o f  e c l a m p s ia :  i t  h a s  a l s o  been
a d v o c a te d  a s  an  a n a l g e s i c  i n  l a b o u r .  B l a i r - B e l l  r e c e n t l y  
co n firm ed  t h e  work o f  F o n te s ^ 12  ^ who showed t h a t  t h e  a d d i t i o n  
o f  magnesium t o  t h e  i s o l a t e d  u t e r u s  i n h i b i t e d  a l l  movement.
Sodium . Sodium s a l t s  m ust be p r e s e n t  i n  much l a r g e r  
num bers t h a n  any o t h e r s  f o r  e f f e c t i v e  m usc le  c o n t r a c t i o n .
I t  i s  p r e s e n t  m a in ly  a s  c h l o r i d e ,  b u t  a l s o  as c a r b o n a te  and 
p h o s p h a te .
The Hydrogen I o n  C o n c e n t r a t i o n  must o f  c o u r s e  be  s l i g h t l y  
on t h e  a l k a l i n e  s i d e .  Any i n c r e a s e  i n  a c i d i t y  c a u s e s  " s lo w in g  
o f  m u sc u la r  c o n t r a c t i o n  and r e l a x a t i o n  o f  t h e  t o n e  o f  m ost 
u n s t r i p e d  m u sc le s"  (W inton  and B a y l i s s ^ 1 ^ ) .
( i i i )  The A c t io n  o f  E rg o t  and i t s  A l k a lo i d s  on U te r in e  
m uscle  a c t i v i t y .
E rg o t  was t h e  f i r s t  a u t h e n t i c  o x y to c i c  d ru g  in t r o d u c e d  
i n t o  o b s t e t r i c s ,  and t h e  m e d ic in a l  p r o p e r t i e s  o f  t h i s  fu n g u s ,  
w hich  a t t a c k s  r y e ,  and t h e  con sum p tion  o f  w h ich  r e s u l t e d  i n  
w id e sp re a d  ep id em ics  o f  " e r g o t i s m " ,  was known t o  E uropean 
m idw ives . I t s  i n t r o d u c t i o n  i n t o  o b s t e t r i c s  i s  a s c r i b e d  by 
Am erican w r i t e r s  t o  Jo hn  S t e a r n s  o f  S a r a t o g a ,  who p o p u l a r i s e d  
i t s  u se  i n  o b s t e t r i c s  i n  1807.
Mode o f  A c t io n  o f  E r g o t . E rg o t  p r e p a r a t i o n s  were s a i d  t o  
a c t  on th e  u t e r u s  by c a u s i n g  p r o lo n g e d  f i r m  c o n t r a c t i o n s  o f  th e  
u t e r i n e  m u sc le .  R ecen t d e t a i l e d  s tu d y  o f  m e c h a n ic a l ly  r e c o rd e d
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t r a c i n g s  o f  u t e r i n e  a c t i v i t y  show t h a t  i n  t h e  d o sa g e  u s e d  i n  
c l i n i c a l  work t h i s  d o e s  n o t  a c c u r a t e l y  d e s c r i b e  t h e  mode o f  
a c t i o n .  The e s s e n t i a l  f a c t  i s  th e  p r o d u c t i o n  o f  a  r a p i d  
s e r i e s  o f  c o n t r a c t i o n s  w h ic h ,  a f t e r  s u f f i c i e n t  d o s a g e ,  f o l l o w  
each  o t h e r  so  c l o s e l y  t h a t  th e  u t e r u s  a s  a  w ho le  h a s  no t im e  t o
r e l a x ,  and a  s t a t e  o f  spasm t h e r e f o r e  r e s u l t s .  G r e a t
m u sc u la r  a c t i v i t y  c o n t i n u e s  t h r o u g h o u t  t h i s  s t a g e .  As t h i s  
i n i t i a l ,  a lm o s t  t e t a n i c ,  s t a g e  p a s s e s  o f f ,  t h e  c o n t r a c t i o n s  
a g a in  become s p a c e d  o u t  and  t h e  u t e r u s  r e l a x e s  c o m p le te ly  
be tw een  s u c c e s s iv e  c o n t r a c t i o n s .  T h is  seco n d  s t a g e  p e r s i s t s  
f o r  3 t o  4  h o u r s ,  t h e  i n i t i a l  s t a g e  o f  spasm  l a s t i n g  o n ly  5 t o  
6 m in u te s .
The A lk a lo i d s  o f  E r g o t . Of t h e  many a l k a l o i d s  o f  e r g o t  
d e s c r i b e d  o n ly  t h r e e  have s u r v i v e d  i n v e s t i g a t i o n .  I n  1875 
T a u r e t  i s o l a t e d  e r g o t i n i n e  from  c ru d e  e r g o t ,  b u t  t h i s  a l k a l o i d
p ro v ed  t o  have no o x y to c ic  p r o p e r t i e s .  I n  1906 B a rg e r  and
C a r r  i s o l a t e d  e r g o t o x i n e , and i n  1918 S t o l l  p r e p a r e d  e rg o ta m in e . 
Two o t h e r  a l k a l o i d s  a r e  d e s c r i b e d  v i z .  s e n s ib a m in e  and 
e r g o c l a v i n e ,  b u t  l i t t l e  a u t h e n t i c  work h a s  b e en  done on th e  
l a t t e r  d r u g s .  T hus, u n t i l  r e c e n t l y ,  o n ly  two o f  t h e  a l k a l o i d s  
o f  e r g o t  w ere  known t o  have  o x y to c ic  p r o p e r t i e s  ( a )  E rg o to x in e  
and  (b )  E rg o ta m in e .
I n  1932 Moir a n d  c o -w o rk e rs  b e g an  work on i s o l a t i n g  an 
a l k a l o i d  o f  E rg o t  w hich  was i s o l a t e d  by  Dudley i n  1935^1^
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t o  w hich t h e  name e r g o m e tr in e  h a s  b e en  g i v e n ,  a l t h o u g h  A m erican  
w o rk e rs  l a t e r  i s o l a t e d  t h e  same a l k a l o i d  and gave  t o  i t  t h e  
name " e r g o n o v in e " .
E rg o m e tr in e  d i f f e r s  f rom  e r g o to x in e  and  e rg o ta m in e  i n  
t h a t ,  a l th o u g h  t h e y  a l l  have  t h e  same b a s i c  p h y s i o l o g i c a l  
a c t i o n  on t h e  u t e r u s ,  e rg o m e tr in e  i s  much q u i c k e r  i n  a c t i o n  
and more e f f e c t i v e ,  b e in g  p r o b a b ly  t h e  m ain  o x y t o c i c  a l k a l o i d  
o f  e r g o t .  G iven by mouth i t s  e f f e c t  w i l l  a p p e a r  i n  s e v e n  and 
a  h a l f  m in u te s ,  a f t e r  i n t r a m u s c u l a r  i n j e c t i o n  i n  t h r e e  and a  
h a l f  m in u te s ,  and a f t e r  i n t r a v e n o u s  i n j e c t i o n  i n  45 t o  60 
s e c o n d s .  The o t h e r  a l k a l o i d s  -  e r g o to x in e  and e rg o ta m in e  -  
have no a c t i o n  i f  g iv e n  by m outh, and a r e  u n r e l i a b l e  when g iv e n  
p a r e n t e r a l l y .
Owing t o  i t s  p h y s i o l o g i c a l  a c t i o n  p ro d u c in g  an i n i t i a l  
s t a t e  o f  t e t a n y  o f  t h e  w hole m u s c u la tu r e ,  t h e  a l k a l o i d s  o f  
e r g o t  have  no p l a c e  i n  l a b o u r  t i l l  t h e  t h i r d  s t a g e  i s  c o m p le te d ,  
owing t o  t h e  g r e a t  d a n g e r  o f  f o e t a l  a s p h y x ia .  I t  has t h e  
ad v an tag e  t h e n  t h a t  t h e  d o se  can  be  s a f e l y  r e p e a t e d ,  where 
p i t u i t r i n  i n  r e p e a t e d  dosage  h a s  b een  known t o  c a u se  a  c o n d i t i o n  
an a lo g o u s  t o  sh o c k  and p o s s i b l y  due t o  c o n s t r i c t i o n  o f  t h e  
c o ro n a ry  v e s s e l s  i n  th e  h e a r t  m u sc le .
E rg o m e tr in e  g iv e n  b e fo r e  l a b o u r ,  i n  c l i n i c a l  d o s a g e ,  has 
no e f f e c t  on u t e r i n e  c o n t r a c t i o n s  and o n ly  a c t s  when l a b o u r  
has  begun ; n o r  h a s  i t  any  a c t i o n  on t h e  n o n -p re g n a n t  u t e r u s .
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I t  h a s  t h e r e f o r e  no p l a c e  i n  t h e  m e d ic in a l  i n d u c t i o n  o f  l a b o u r .
( i v )  ( a )  The A c t io n  o f  Q u in in e  on U t e r i n e  M u sc le .
q u in in e ,  an a l k a l o i d  o f  c in c h o n a  b a r k ,  h a s  m a in t a in e d  a 
wide c l i n i c a l  p o p u l a r i t y .  I t  h a s  b e e n  u s e d  t o  augment weak, 
i n e f f e c t i v e  l a b o u r  p a i n s ,  b u t  more commonly i n  c o n ju n c t i o n  w i th  
c a s t o r  o i l  i n  t h e  i n d u c t i o n  o f  l a b o u r .  I t s  o x y to c ic  a c t i o n  
i s  v e ry  m ild  and  u n r e l i a b l e ,  a n d  i n  v e ry  l a r g e  d o s e s  may even  
be h a rm fu l  t o  t h e  f o e t u s .  q u i n i n e  s e n s i t i z e s  t h e  p r e g n a n t  
u t e r u s  a t  o r  n e a r  te rm  so  t h a t  i t  becomes more r e s p o n s i v e  t o  
t h e  more p o t e n t  o x y t o c i c s .
Ganner*-1^  f ouna  t h a t  t h e  a n t e n a t a l  a d m i n i s t r a t i o n  o f  
q u in in e  a c c e l e r a t e d  th e  f i r s t  and se c o n d  s t a g e s  o f  l a b o u r  by 
s t r e n g t h e n i n g  u t e r i n e  a c t i o n :  p r e m a tu re  l a b o u r  was l e s s
l i k e l y ,  b u t  i n e r t i a  was n o t  e n t i r e l y  a b o l i s h e d ,  th o u g h  l e s s e n e d .  
The dose  was 1 to  2 g r a i n s  d a i l y  from  th e  3 6 th  week onw ards. 
O th e r  i n v e s t i g a t o r s ^ - 16) c la im  t h a t  q u in in e  g iv e n  a n t e n a t a l l y  
i n  s m a l l  d a i l y  d o sag e  r e n d e r s  t h e  f i r s t  s t a g e  q u ic k ,  e a s y ,  
and o f t e n  p a i n l e s s  and i m p e r c e p t i b l e .
q u in in e  would t h e r e f o r e  a p p e a r  t o  a c t  a s  a  t o n i c  t o  
u t e r i n e  m u sc le ,  r e i n f o r c i n g  t h e  b a s i c  t o n e  o f  t h e  m usc le  c e l l .  
T h is  im provem ent i n  to n e  r e s u l t s  i n  more e f f i c i e n t  and  s t r o n g  
c o n t r a c t i o n s  i n  l a b o u r .  I t s  'o x y to c ic *  a c t i o n  i s  p ro b a b ly  
n e g l i g i b l e ,  and i t s  a c t i o n  m a in ly  t o  im prove  t h e  t o n e  o f  
u t e r i n e  m u sc le .  Most o b s e r v e r s  a r e  a g re e d  t h a t  q u in in e  i n
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l a r g e  d o s e s  ( o v e r  5 g r a i n s )  p a r a l y s e s  u t e r i n e  m u sc le ,  and  i n  
s m a l l  d o se s  (o n e  t o  two g r a i n s )  r e n d e r s  r e a c t i o n  more s e n s i t i v e  
and p o w e r fu l .
(b )  The A c t io n  o f  A c e ty l  C h o l in e  on U te ru s  i n  L a b o u r .
I t  h a s  lo n g  b e en  known t h a t  a c e t y l  c h o l i n e  i s  c o n c e rn e d  w ith 
p a r a s y m p a th e t i c  s t i m u l a t i o n .  D a l e ^ ' 1 fo u n d  a c e t y l  c h o l in e  
i n  most o rg a n s  o f  th e  body and l a t e r  s u g g e s t e d  t h a t  i t  was 
c a r r i e d  i n  t h e  b lo o d  s t r e a m  i n  t h e  r e d  b lo o d  c o r p u s c l e s  i n  an 
" i n a c t i v a t i n g  and p r o t e c t i v e  com p lex " , b e in g  o n ly  g iv e n  up a t  
th e  c a l l  o f  t h e  p a r a s y m p a th e t i c .  To s u p p o r t  t h i s ,  D ale  fo und  
t h a t  a c e t y l  c h o l i n e  c o u ld  b e  i s o l a t e d  from  r e d  b lo o d  c o r p u s c l e s  
i n  m inu te  t r a c e s .
R e c e n t ly  i t  h a s  b e en  shown t h a t  a c e t y l  c h o l i n e  i s  a  
c o n s t a n t  c o n s t i t u e n t  o f  t h e  p l a c e n t a  (W alker and  H enderson^ " ^ )  
and t h e s e  w o rk e rs  c la im  t h a t  i n  t h o s e  p a t i e n t s  h a v in g  a  s h o r t  
l a b o u r  t h e  a c e t y l  c h o l i n e  i s  h i g h e r  t h a n  i n  th o s e  h a v in g  a  
lo n g  l a b o u r .
C e r t a i n  d e r i v a t i v e s  o f  a c e t y l  c h o l i n e  a r e  t h e r a p e u t i c a l l y  
more a c t i v e  t h a n  a c e t y l  c h o l in e  i t s e l f ^ ^ )  Qf t h e s e  M echoly l -  
a c e t y l - b e t a - m e t h y l - c h o l i n e  -  h a s  b e e n  u s e d  w i t h  s u c c e s s ,  h a v in g  
a  more p ro lo n g e d  and c o n s t a n t  e f f e c t ,  and r e c e n t l y  u t e r i n e  
i n e r t i a  h a s  been  t r e a t e d  w i th  t h i s  s u b s ta n c e  w i t h ,  i t  i s  
c la im e d ,  d e f i n i t e l y  good r e s u l t s .
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(v ) The R e la t io n ,  o f  t h e  E n d o c r in e  G lands t o  U t e r in e
M u scu la r  A c t i v i t y .
O v a r ia n  I n t e r n a l  S e c r e t i o n s .
Two hormones a r e  now r e c o g n iz e d  t o  be  p ro d u c e d  i n  t h e  
o v a r y :
i .  O e s t r i n ,  o r  f o l l i c u l a r  horm one, fo u n d  i n  t h e  
f l u i d  o f  t h e  r i p e n i n g  f o l l i c l e .
i i .  P r o g e s t i n ,  o r  c o rp u s  lu te u m  horm one, fo u n d  
i n  th e  c o rp u s  lu te u m  o f  t h e  o v a ry .
i .  A c t io n  o f  O e s t r i n  on U t e r i n e  M u s c le .
a )  O e s t r i n  h a s  b e en  shown to  l e a d  t o  h y p e r p l a s i a  and  
h y p e r t ro p h y  o f  th e  u t e r i n e  m usc le  c e l l s ,  w i th  a  c o n se q u e n t  
i n c r e a s e  i n  s i z e  and m u s c u la r i t y  o f  t h e  u t e r u s .  The a b i l i t y  
o f  o e s t r i n  t o  b r i n g  a b o u t  r a p i d  g row th  o f  t h e  m a tu re  o r  
im m ature u t e r u s  i s  now an  axiom o f  e n d o c r i n o l o g y D u r i n g  
p reg n a n cy  i n  t h e  human s u b j e c t  an i n c r e a s e  i n  t h e  a c t u a l  
number o f  m uscle  c e l l s  o c c u rs  o n ly  i n  t h e  f i r s t  t h r e e  o r  fo u r  
m onths; i n  t h e  l a t e r  months t h e  u t e r i n e  e n la rg e m e n t  i s  due to  
h y p e r t r o p h y  o f  t h e  i n d i v i d u a l  m uscle  f i b r e s  a lo n g  w i t h  some 
s t r e t c h i n g  o f  m u sc le ,  which a id s  h y p e r t r o p h y .
b) O e s t r i n  s e n s i t i z e s  t h e  u t e r u s  t o  th e  a c t i o n  o f  p o s t e r i o r  
p i t u i t a r y  hormone -  o x y to c in ;  i t  im p ro v es  u t e r i n e  t o n e .
The u t e r u s  w hich h a s  b e en  f i r s t  s u b j e c t e d  t o  o e s t r i n  
i n j e c t i o n s  i s  c a p a b le  o f  t h e  r e s p o n s e  t o  o x y to c in  to  t h e  e x te n t  
r e q u i r e d  t o  c au se  a b o r t i o n .  T h is  c a p a c i t y  t o  r e s p o n d  i s
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i n  marked c o n t r a s t  t o  t h e  i n s e n s i t i v i t y  o f  t h e  no rm al p r e g n a n t  
u t e r u s  t o  o x y to c in .  I t  i s  p o s s i b l e  t h e r e f o r e  t h a t  o e s t r i n  
a c t s  on t h e  m usc le  f i b r e s ,  o r  on t h e  n e rv e  e le m e n ts  i n  
c o n n e c t io n  w i th  them , i n  such  a  way as t o  enhance  r e s p o n s e  t o  
s t i m u l a t i o n  by  o x y t o c i n .  O e s t r i n ,  t h e n ,  p r e p a r e s  t h e  
u t e r i n e  m uscle  f o r  t h e  f o r c e f u l ,  r e g u l a r  c o n t r a c t i o n s  o f  
p a r t u r i t i o n  by  s e n s i t i z i n g  t h e  m usc le  t o  p o s t e r i o r  p i t u i t a r y  
horm one. The f a c t  t h a t  th e  o e s t r i n  c o n te n t  o f  t h e  b lo o d  and 
i t s  e x c r e t i o n  i n  th e  u r i n e  g r a d u a l l y  i n c r e a s e  d u r in g  p re g n a n c y ,  
r e a c h  a  maximum a t  p a r t u r i t i o n ,  and t h e r e a f t e r  r a p i d l y  d e c r e a s e  
f o l lo w in g  e x p u ls io n  o f  t h e  p l a c e n t a  p r o v i d e s  p r o o f  o f  th e  
p a r a l l e l i s m  be tw een  th e  r e a c t i v i t y  o f  t h e  u t e r i n e  m usc le  and 
s e n s i t i z a t i o n  by  o e s t r i n .
T h a t t h i s  s e n s i t i z a t i o n  i s  due t o  o e s t r i n  i s  shown by th e  
f a c t  t h a t  t h e  a d m i n i s t r a t i o n  o f  o e s t r i n  to  o o p h o re c to m ise d  
a n im a ls  ( r a b b i t s )  l e a d s  t o  a  d e g re e  o f  u t e r i n e  m usc le  r e a c t i v i t y  
t o  o x y to c in  s i m i l a r  t o  t h a t  o b se rv e d  a t  p a r t u r i t i o n ^ 2^
O x y to c in  by i t s e l f  w i l l  n o t  in d u c e  a b o r t i o n ,  n o r  w i l l  o e s t r i n  
a lo n e :  a  c o m b in a t io n  o f  t h e  two seems to  be  n e c e s s a r y  f o r  th e
e s t a b l i s h m e n t  o f  t h e  u t e r i n e  m usc le  ch an g es  p r e p a r a t o r y  t o  
p a r t u r i t i o n .  R e c e n t ly ,  how ever, R o b in so n , Datnow and 
J e f f c o a t e C 2^  c la im  t h a t ,  i n  hum ans, t h e  a d m i n i s t r a t i o n  o f  
o e s t r i n  i s  an e x c e l l e n t  m ethod o f  in d u c in g  l a b o u r  i n  c a s e s  o f  
m issed  a b o r t i o n  and i n t r a - u t e r i n e  f o e t a l  d e a t h ,  and t h a t  i t  i s
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s u c c e s s f u l  i n  80% o f  s u c h  c a s e s .  I n  o t h e r  c a s e s  i t  i s  
u n s u i t a b l e  f o r  im m ed ia te  i n d u c t i o n  o f  l a b o u r ,  an  o n s e t  o f  7 t o  
8 days  e l a p s i n g  b e tw ee n  t h e  o n s e t  o f  t r e a t m e n t  and t h e  commence­
ment o f  norm al e x p u l s iv e  c o n t r a c t i o n s .  M oreover t h e  expense  
o f  t h i s  m ethod o f  i n d u c t i o n  i s  a t  p r e s e n t  p r o h i b i t i v e ,  t h e  
a v e ra g e  d o se  fo u n d  n e c e s s a r y  b e in g  2 ,0 0 0 ,0 0 0  u n i t s  ( i n t e r n a t i o n ­
a l )  .
U n l ik e  t h e  i n h i b i t o r y  horm ones o f  t h e  co rpus lu te u m  and 
o f  t h e  g o n a d o tro p ic  g ro u p ,  o e s t r o g e n i c  s u b s ta n c e s  i n  m o d e ra te  
dosage  do n o t  i n f l u e n c e  u t e r i n e  c o n t r a c t i o n s  u n t i l  6  t o  12 
h o u rs  have  e l a p s e d ,  and t h e  maximum e f f e c t  i s  n o t  a p p a r e n t  
u n t i l  a t  l e a s t  20 t o  24 h o u r s  a f t e r  an  i n j e c t i o n .  The e f f e c t  
o f  t h e  i n h i b i t o r y  horm ones i s  o b t a in e d  i n  a  few  h o u r s ,  and 
even  w i t h i n  15 t o  50 m in u te s  when l a r g e  d o s e s  a r e  u s e d .
The A m erican  w o rk e rs  P a l l s ,  L a c k n e r ,  and Krohn^2 ^  
how ever, by u s i n g  v e ry  l a r g e  d o s e s  (4 0 ,0 0 0  u n i t s )  o f  o e s t r i n  -  
progynon-B  S c h e r in g  -  have  o b ta in e d  a  r e s p o n s e  i n  th e  human 
u t e r u s  w i t h in  1 h o u r .  The m ethod o f  G h a s s a i r  M oir , u s in g  th e  
i n t r a - u t e r i n e  h y d r o s t a t i c  b a g ,  was u se d  and t h e  p a t i e n t s  were 
s e v e n th  day l y i n g - i n  women. U sing  Progynon-B  ( S c h e r in g )  th e y  
fo u n d  t h a t  10 ,0 0 0  r a t  u n i t s  i n t r a m u s c u l a r l y  l e d  t o  no chan ge ; 
2 0 ,0 0 0  u n i t s  c a u se d  a  m o d era te  i n c r e a s e  i n  t h e  i n t e n s i t y  and 
f r e q u e n c y  o f  t h e  c o n t r a c t i o n s ;  4 0 ,0 0 0  u n i t s  p r e c i p i t a t e d  a  
t e t a n y  one h o u r  a f t e r  a d m i n i s t r a t i o n  which l a s t e d  f o r  5 -10
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m in u te s .  T h is  do sage  i s  c o n s i d e r a b ly  l e s s  t h a n  t h a t  found  
n e c e s s a r y  t o  p ro d u ce  an  e f f e c t  by t h e  L iv e r p o o l  s c h o o l  o f  
w o r k e r s .
S t i l l  more r e c e n t l y ,  J e f f c o a t e  o f  L i v e r p o o l h a s  u s e d  
o e s t r i n  i n  l a b o u r  i t s e l f  f o r  t h e  t r e a tm e n t  o f  p r im a ry  i n e r t i a ,  
a s  w e l l  as f o r  t h e  i n d u c t i o n  o f  l a b o u r  i n  c e r t a i n  c a s e s  
(m is se d  a b o r t i o n ,  i n t r a - u t e r i n e  f o e t a l  d e a t h  e t c . ) ;  and he 
c la im s  a  s u c c e s s f u l  r e s u l t  o f  50% o f  c a s e s  o f  t r u e  p r im a ry  
i n e r t i a .  The do sage  i s  v e ry  h ig h  -  2 0 ,0 0 0  i n t e r n a t i o n a l  
b e n z o a te  u n i t s  4 - h o u r l y  f o r  a  t o t a l  o f  t e n  i n j e c t i o n s  -  2 0 0 ,0 0 0  
i n t e r n a t i o n a l  b e n z o a te  u n i t s ,  o r  1 ,0 0 0 ,0 0 0  i n t e r n a t i o n a l  u n i t s .  
The t h e r a p e u t i c  u s e s  o f  o e s t r i n  i n  l a b o u r  a r e  s t i l l  on t r i a l ,  
how ever, a l th o u g h  i t  a p p e a r s  to  m e r i t  a  d e f i n i t e  p l a c e  i n  
t r e a t m e n t  o f  p r im a ry  i n e r t i a ,  i n  i t s  p r e v e n t i o n  a s  w e l l  a s  i t s  
c u r e ,  by  im p ro v in g  u t e r i n e  t o n e .
c) D urin g  p re g n a n c y ,  o e s t r i n  i s  n e u t r a l i s e d  o r  i n a c t i v a t e d  
by some as  y e t  unknown f a c t o r .  T h is  i s  o b v io u s ly  d e s i r a b l e  
f o r  t h e  p r o l o n g a t i o n  o f  g e s t a t i o n ,  o th e r w is e  t h e  s t i m u l a t i n g  
a c t i o n  o f  o e s t r i n  on u t e r i n e  m usc le  a c t i v i t y  would l e a d  to  
a b o r t i o n ,  m i s c a r r i a g e ,  o r  p re m a tu re  l a b o u r .
I n  th e  e a r l y  m onths t h e  c o rp u s  lu te u m  h a s  b e en  shown to  
i n h i b i t  u t e r i n e  a c t i v i t y  so  t h a t  t h e  u t e r u s  i s  r e n d e r e d  
i n s e n s i t i v e  t o  o x y to c in  s t i m u l a t i o n ;  b u t  i n  t h e  l a t e r  months 
th e  c o rp u s  lu teu m  h a s  d e g e n e r a t e d  and  i t s  s e c r e t i o n  become
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( 2 7 )i n a c t i v e .  R e c e n t ly  Cohen, M a r r ia n ,  and  W atsonv have 
p ro v e d  t h a t  99% o f  o e s t r i n  e x c r e t e d  i n  p re g n a n c y  u r i n e  i s  i n  
a  p h y s i o l o g i c a l l y  i n a c t i v e  fo rm ; and n o t  u n t i l  a  few  days 
b e f o r e  l a b o u r  s e t s  i n  do o e s t r i o l  and o e s t r o n e  ( c h e m ic a l ly  
p u re  c r y s t a l l i n e  o e s t r i n )  a p p e a r  i n  th e  u r i n e  and r e p l a c e  t h e  
i n a c t i v e  e s t e r s .  W hat, t h e n ,  r e n d e r s  o e s t r i n  i n a c t i v e  d u r in g  
p reg n an cy ?
Some w r i t e r s  have  i t  t h a t  o e s t r i n  d u r in g  p re g n a n c y  i s  
n e u t r a l i s e d  by p r o l a n . T h e  s e c r e t i o n  o f  p r o l a n  i n  
p reg n a n cy  i s  a l s o  h i g h ;  i t s  c o n c e n t r a t i o n  i n  th e  l a t e r  m onths 
i n c r e a s e s  p a r i  p a s s u  w i t h  o e s t r i n  c o n t e n t . D ah lb e rg  h a s  fo und  
i t  p o s s i b l e  t o  p r e v e n t  t h e  Zondek-Asclheim t e s t  o f  p re g n a n c y  
(which depends on th e  p r e s e n c e  o f  a c t i v e  p r o l a n  B) by ad d ing  
f o l l i c u l a r  f l u i d  ( c o n t a in i n g  o e s t r i n )  t o  u r i n e  from  women who 
a r e  known to  be  p r e g n a n t .  I f  t h e  f o l l i c u l a r  hormone d o e s  n o t  
d i r e c t l y  n e u t r a l i s e  p r o l a n  B i t  i s  d i f f i c u l t  t o  u n d e r s t a n d  why 
o v u l a t i o n  do es  n o t  t a k e  p l a c e  d u r in g  p re g n a n c y .  T h is  e v id e n ce  
has  b e en  adduced  t o  s u b s t a n t i a t e  t h e  c la im  t h a t  p r o l a n  B and 
o e s t r i n  a re  a n t a g o n i s t i c  d u r in g  p re g n a n c y .  I n  th e  e a r l y  
m on ths , p r o l a n  (p ro b a b ly  p r o l a n  B) a s s i s t s  t h e  i n h i b i t o r y  
a c t i o n  o f  t h e  c o rp u s  lu te u m  on t h e  u t e r i n e  m u sc le .  W ith th e  
d e g e n e r a t io n  o f  t h e  c o rp u s  lu te u m  i n  t h e  l a t e r  m o n th s ,  p r o l a n  
t a k e s  up t h e  i n h i b i t o r y  a c t i o n  and a n t a g o n iz e s  t h e  s t i m u l a t i n g  
a c t i o n  o f  o e s t r i n  by p o s s i b l y  r e n d e r i n g  i t  i n a c t i v e ,  o r  
d i r e c t l y  n e u t r a l i s i n g  i t .
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S t i l l  more r e c e n t l y  i t  h a s  b e en  s u g g e s te d  t h a t  th e  
p l a c e n t a  may p ro d u c e  p r o g e s t i n - l i k e  s u b s t a n c e s ,  b u t  e x p e r im e n ta l  
p r o o f  o f  t h i s  i s  s t i l l  l a c k i n g .  I f  t h e y  a r e  p ro v e d  t o  e x i s t  
th e y  w i l l  u n d o u b te d ly  e x e r t  t h e i r  a n t a g o n i s t i c  a c t i o n  on th e  
o e s t r i n  c o n te n t  o f  t h e  b lo o d ,
i i .  A c t io n  o f  P r o g e s t i n  on U t e r i n e  M u sc le .
As f a r  b a c k  a s  1912 , A ncel and  B ouin  s u g g e s te d  t h a t  t h e
(29)c o rp u s  lu te u m  i n h i b i t e d  u t e r i n e  a c t i v i t y .  I n  1927 Knaus 
c o n f irm e d  t h i s  c o n c l u s i v e l y  i n  t h e  r a b b i t ,  u s i n g  p o s t e r i o r  
p i t u i t a r y  e x t r a c t  t o  e x c i t e  u t e r i n e  a c t i v i t y .  O th e r  w o rk e rs  
s i n c e  t h e n  have v e r i f i e d  t h e  i n h i b i t o r y  a c t i o n  o f  th e  c o rp u s  
lu te u m  hormone on u t e r i n e  a c t i v i t y  i n  th e  human as w e l l  a s  i n i
e x p e r im e n ta l  a n im a ls ;  Robson i n  u s in g  p r o g e s t e r o n e  i n  th e
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t r e a tm e n t  o f  a lb u m in u r i a s ,  q u o te s  a  c a s e  w hich , a f t e r  a 
p r e l i m i n a r y  c o u rs e  o f  p r o g e s t e r o n e  i n j e c t i o n s ,  had  l a b o u r  
in d u c e d  by r u p t u r e  o f  t h e  mem branes, t h e  p a t i e n t  n o t  b e in g  in  
l a b o u r  even  a f t e r  an  i n t e r v a l  o f  5 days -  and  t h e n  o n ly  a f t e r  
t h e  e x h i b i t i o n  o f  p i t u i t r i n .
The hormone s e c r e t e d  by th e  c o rp u s  lu te u m , t o  which th e  
name p r o g e s t i n  h a s  been  g iv e n ,  p ro d u c e s  s p e c i f i c  chang es  on
(1 ) endom etrium , (2 )  u t e r i n e  m u s c le .  I t  i s  s u g g e s t e d  by 
Robson t h a t  t h i s  i s  due t o  two d i f f e r e n t  ho rm ones , t h e  f i r s t  
b e in g  " s e c r e t o r y "  and l e a d in g  t o  th e  p r o l i f e r a t i v e  ch an g es  i n  
t h e  endom etrium  ( p r e - m e n s t r u a l  ch an g es  i n  t h e  human, p seudo ­
p reg n an cy  ch an g e s  i n  lo w e r  a n im a ls ) ;  t h e  seco n d  i s  " i n h i b i t o r y "
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t o  u t e r i n e  a c t i v i t y .
i .  P r o g e s t i n  n o rm a l ly  a n ta g o n iz e s  t h e  a c t i o n  o f  o e s t r i n .  
T .N . Morgan h a s  shown t h a t  i n  im m ature  r a b b i t s  i n j e c t i o n s  
o f  o e s t r i n  c au se d  i n c r e a s e d  u t e r i n e  a c t i v i t y ,  o e s t r o u s  ch an g es  
i n  th e  endom etrium  and i n c r e a s e  i n  t h e  s i z e  o f  t h e  u t e r u s .  
I n j e c t i o n s  o f  c o r p u s  lu te u m  e x t r a c t  c au se d  d e c r e a s e  and f i n a l l y  
q u ie s c e n c e  o f  u t e r i n e  a c t i v i t y  and p s e u d o -p re g n a n c y  p r o l i f e r ­
a t i o n  o f  endom etrium . C e s s a t i o n  o f  c o rp u s  lu te u m  i n j e c t i o n s  
was fo l lo w e d  by a  r e t u r n  o f  u t e r i n e  a c t i v i t y  and  r e g r e s s i o n  o f  
e n d o m e tr ia l  c h a n g e s .  I d e n t i c a l  r e s u l t s  were o b t a i n e d  i n  
s e x u a l l y  im m ature r a b b i t s  f rom  w h ich  t h e  o v a r i e s  had  b e en  
rem oved, and a l s o  on s e x u a l l y  m a tu re  o o p h o re c to m ise d  r a b b i t s .
On t h e  o t h e r  hand t h e s e  r e s u l t s  were n o t  o b t a in e d  i n  s e x u a l l y  
m a tu re  r a b b i t s  w i t h  i n t a c t  o v a r i e s ,  c o rp u s  lu te u m  e x t r a c t  
i n j e c t i o n s  even  i n  l a r g e  d o s e s  n o t  b e in g  shown t o  p ro d u ce  
q u ie s c e n c e  o f  u t e r i n e  a c t i v i t y  e t c .  T hese r e s u l t s  a r e  due to  
t h e  p r e s e n c e ,  i n  th e  m a tu re  r a b b i t s  w i th  i n t a c t  o v a r i e s ,  o f  a  
s u p p ly  o f  endogenous f o l l i c u l a r  horm one w hich h a s  t o  b e  
c o u n te r a c te d  b e f o r e  t h e  i n h i b i t o r  e f f e c t  o f  t h e  c o rp u s  lu teum  
hormone becomes a p p a r e n t .  T h is  a n ta g o n ism  b e tw e e n  o e s t r i n  and 
p r o g e s t i n  i s  im p o r ta n t  i n  t h e r a p e u t i c s  and  p ro b a b ly  a c c o u n ts  
f o r  th e  f a i l u r e s  i n  t h e  t r e a t m e n t  o f  t h r e a t e n e d  a b o r t i o n  e t c .  
by c o rp u s  lu teu m  e x t r a c t s ,  t h e  endogenous s t o r e  o f  o e s t r i n  
b e in g  h ig h .
i i .  I n  a d d i t i o n  t o  t h i s  a n ta g o n is m , t h e r e  e x i s t s  a
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sy n e rg ism  b e tw e e n  o e s t r i n  and p r o g e s t i n .  Morgan h a s  p ro v e d  
t h a t  p r o g e s t i n  i s  u n a b le  t o  p ro d u c e  i t s  e f f e c t  on r a b b i t s  i n  
t h e  ab sen c e  o f  o e s t r i n .  O th e r  o b s e r v e r s  h ave  c o n firm ed  t h i s  
s y n e r g i s t i c  r e l a t i o n ^ 2) Robson a l s o  m a in t a in s  t h a t  a  
c e r t a i n  amount o f  o e s t r i n  i s  n e c e s s a r y  f o r  t h e  c o rp u s  lu te u m  
s e c r e t o r y  and i n h i b i t o r y  changes  t o  o c c u r .  He (Robson) h o ld s  
t h a t  th e  amount o f  o e s t r i n  n e c e s s a r y  f o r  t h e  e f f e c t i v e  a c t i o n  
o f  t h e  i n h i b i t o r y  hormone i s  g r e a t e r  t h a n  t h a t  r e q u i r e d  f o r  
th e  e n d o m e tr i a l  e f f e c t s  o f  t h e  p r o l i f e r a t i v e  horm one.
The c o rp u s  lu te u m  hoimone p r o b a b ly  t a k e s  no p a r t  i n  
d e te rm in in g  t h e  o n s e t  and t h e  c h a r a c t e r  o f  l a b o u r ,  s in c e  i t s  
e f f e c t  d e c r e a s e s  from  m id - te rm  on w ard s . I t s  a c t i o n  seems t o  
be  l i m i t e d  t o  t h e  e a r l y  m onths o f  p re g n a n c y ,  a l t h o u g h  i t s  u se  
t h e r a p e u t i c a l l y  n e a r  t h e  o n s e t  o f  l a b o u r  h a s  t h e  e f f e c t  o f  
d e la y in g  t h e  o n s e t  o f  u t e r i n e  c o n t r a c t i o n s  ( R o b s o n ^ 0 ) . The 
c o rp u s  lu te u m  hormone i s  t h e r e f o r e  a n t a g o n i s t i c  to  th e  a c t i o n  
o f  t h e  o x y to c ic  hormones -  p i t u i t r i n  ( o x y to c in )  w i t h  i t s  
s e n s i t i z i n g  o e s t r i n .
The i n h i b i t o r y  a c t i o n  o f  th e  hormone o f  t h e  c o rp u s  lu teum  
on t h e  human u t e r u s  has  a l s o  b e en  d e m o n s t r a te d  by P a l l s ,  
L ack n er  and Krohn^2^  i n  A m erica . I n  t h e  same s e r i e s  o f  
e x p e r im e n ts  on l y i n g - i n  women th e y  found , t h a t  v e ry  s m a l l  d o se s  
-  1 r a t  u n i t  o f  p r o g e s t i n  ( C o m e r ,  n o t  E u ro p ean , u n i t s )  
i n h i b i t e d  u t e r i n e  a c t i v i t y  i n  t h e  g r e a t  m a j o r i t y  o f  t h e i r
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c a s e s .  The e f f e c t  was r a p i d ,  b e g in n in g  i n  5 t o  10 m in u te s  
and  l a s t i n g  f o r  2 t o  3 h o u r s .
O th e r s  have  u s e d  p r o g e s t i n  i n  t h e  t r e a t m e n t  o f  " a f t e r  
p a i n s " o n e  r a b b i t  u n i t  a c t i n g  w i t h i n  15 m in u te s  i n  
n e a r l y  90% o f  c a s e s  b u t  " i t  i s  e x tre m e ly  d o u b t f u l  w h e th e r  i t  
i s  w ise  t o  a l l a y  m usc le  c o n t r a c t i o n s  whose p u rp o s e  i s  t o  e x p e l  
b lo o d  c l o t  and n e c r o t i c  s h r e d s  o f  d e c id u a  and membrane from  
t h e  u t e r i n e  c a v i t y "  ( J e f f c o a t e ) .
I n  t h r e a t e n e d  a b o r t i o n  good r e s u l t s  a re  c la im e d  by  t h e  
u s e  o f  p r o g e s t i n :  and a l s o  i n  h a b i t u a l  d e a th  o f  t h e  f o e t u s .
L ik e  o e s t r i n ,  t h e  u se  o f  p r o g e s t i n  i n  p re g n a n c y  h a s  
d e f i n i t e  i n d i c a t i o n s ;  b u t ,  u n l i k e  o e s t r i n ,  i t  i s  e x tre m e ly  
d o u b t f u l  i f  i t  p l a y s  any  p a r t  i n  t h e  p h y s io lo g y  o f  norm al 
l a b o u r .
The A c t io n  o f  t h e  P i t u i t a r y  Hormones on th e  U t e r i n e  M u sc le .
The p i t u i t a r y  g lan d  i s  now re c o g n iz e d  t o  b e  t h e  " l e a d e r  
o f  t h e  e n d o c r in e  o r c h e s t r a " .  I t  h a s  now b e e n  shown t h a t  a  
n o rm a lly  f u n c t i o n i n g  p i t u i t a r y  g la n d  i s  a b s o l u t e l y  e s s e n t i a l  
t o  a  n o rm a l ly  f u n c t i o n i n g  o v a ry  and  u t e r u s .  I t  h a s  b e en  
c la im e d  by M o rg a n ^ 1 ) t h a t  t h e  p i t u i t a r y  e f f e c t  i s  dep en d en t 
on th e  i n t e g r i t y  o f  t h e  o v a ry ,  p i t u i t a r y  o x y to c ic  f a c t o r  h a v in g  
no e f f e c t  on th e  o o p h o rec to m ise d  a n im a l s .  How f a r  t h i s  i s  
t r u e  o f  humans, how ever, i s  e x tre m e ly  d o u b t f u l ,  a s  l a b o u r  can 
be co m p le ted  s u c c e s s f u l l y  and n o rm a l ly  i n  t h e  a b se n c e  o f  b o th
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o v a r i e s  ( e . g .  where t h e  o v a r i e s  have b e e n  rem oved by o p e r a t i o n  
d u r in g  p r e g n a n c y ) ; b u t  i t  i s  p r o b a b le  t h a t  t h e  p l a c e n t a  i s  
t h e  s o u rc e  o f  t h e  o e s t r i n  p r e s e n t  i n  th e  b lo o d ,  and  n o t  t h e  
o v a ry ,  d u r in g  p re g n a n c y .  Hence i t  would a p p e a r  t h a t  th e  
o v a r i e s  a r e  n o t  e s s e n t i a l  f o r  p a r t u r i t i o n  t o  t a k e  p l a c e ,  b u t  
t h e  p i t u i t a r y  g la n d  i s  e s s e n t i a l  to  norm al p a r t u r i t i o n .  
Hypophysectom y, i t  may be  n o t e d ,  i s  f o l lo w e d  ( a c c o r d in g  to  
Cushing and o t h e r s )  by a t r o p h y  o f  t h e  u t e r u s  and o v a ry  i n  
m a tu re  a n im a l s .
The e f f e c t  o f  t h e  p i t u i t a r y  on th e  u t e r u s  v a r i e s  a c c o rd in g  
t o  t h e  s o u rc e  o f  t h e  horm one, i . e .  w h e th e r  a n t e r i o r  o r  p o s t e r i o r  
lo b e  hormones a r e  b e in g  c o n s i d e r e d .
1 .  A n t e r i o r  Lobe (G o n a d o tro p ic )  Horm ones.
C e r t a i n  o f  t h e  hormones o f  t h e  a n t e r i o r  l o b e  a r e  gonado­
t r o p i c  i n  a c t i o n .  Two g o n a d o t r o p ic  horm ones a r e  d e s c r i b e d :
i .  P r o l a n  A: an a c id  e x t r a c t  o f  a n t e r i o r  l o b e ,  which
in d u c e s  m a tu r a t io n  o f  th e  f o l l i c l e s  and  o v u l a t i o n ,
i . e .  i t  s t i m u l a t e s  t h e  f o r m a t io n  o f  o e s t r i n .
i i .  P r o l a n  B: an a l k a l i n e  e x t r a c t  o f  a n t e r i o r  lo b e
which s t i m u l a t e s  l u t e i n i s a t i o n  o f  t h e  f o l l i c l e s ,  
w i th o u t  n e c e s s a r i l y  p r e v i o u s  r u p t u r e  and o v u l a t i o n .
A ccord ing  t o  Morgan, t h e s e  two hormones a r e  t h e  same i n  
e s se n c e  and  o n ly  d i f f e r  i n  d o sa g e :  i . e .  t h e y  a r e  q u a l i t a t i v e l y
th e  same and d i f f e r  o n ly  i n  t h e i r  q u a n t i t a t i v e  e f f e c t .
R e c e n t ly  Evans i n  C a l i f o r n i a H a m b u r g e r  i n  
Copenhagen, have d e s c r i b e d  a  t h i r d  g o n a d o tro p ic  hormone found
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i n  t h e  serum  o f  t h e  p r e g n a n t  m are ; i t  h a s  b e en  c a l l e d  " a n t e x " .  
T h is  " a n te x "  p o w e r f u l ly  s t i m u l a t e s  t h e  o v a ry  and i s  more 
p o w e r fu l  t h a n  p i t u i t a r y  o r  u r i n a r y  p r o l a n .  I t  d i f f e r s  f rom  
th e  h y p o p h y se a l  horm one i n  t h a t  i t s  i n j e c t i o n  i n t o  a n im a l s  i s  
n o t  fo l lo w e d  by i t s  s e c r e t i o n  i n  th e  u r i n e .
H a i n p 4^  a s  f a r  b a ck  a s  1932 showed t h a t  t h e  g e s t a t i o n  
p e r i o d  i n  r a t s  may b e  p r o lo n g e d  from  f o u r  t o  t e n  d a y s  by 
e x t r a c t s  o f  u r i n e  from  p r e g n a n t  women and o f  a l k a l i n e  p i t u i t a r y  
e x t r a c t  ( p r o l a n  B ) . He s u g g e s te d  t h a t  p re g n a n c y  was n o t  
m a in ta in e d  s o l e l y  by th e  c o rp u s  lu te u m , and t h a t  t h e  in a u g u r ­
a t i o n  o f  p a r t u r i t i o n  was n o t  a lo n e  due t o  th e  d e g e n e r a t io n  o f  
t h a t  body . The r e l a t i o n  o f  p r o l a n  t o  o e s t r i n  and p r o g e s t i n  
has  b e en  d i s c u s s e d  e l s e w h e re  ( s e e  s e c t i o n  on O e s t r i n  and 
P r o g e s t i n ) .
I t  has t o  be rem em bered, i n  d e a l i n g  w i th  c o m p a ra t iv e  
p h y s io lo g y ,  t h a t  t h e  g o n a d o t r o p ic  e x t r a c t s  i n  t h e r a p e u t i c  
use  a r e  o b ta in e d  n o t  from  t h e  p i t u i t a r y  g la n d ,  b u t  from  th e  
p l a c e n t a  and p reg n an cy  u r i n e  -  th e  a c t i v e  p r i n c i p l e  o f  t h e  
l a t t e r  b e in g  c h o r i o n i c  i n  o r i g i n .  A lth o u g h  i t  i s  s i m i l a r  t o  
th e  ty p e  t h a t  c an  be p r e p a r e d  from  c h e m ic a l  t r e a t m e n t  o f  th e  
p i t u i t a r y ,  t h e r e  i s  sin im p o r ta n t  d i f f e r e n c e  i n  t h e i r  
p h y s i o l o g i c a l  a c t i o n .  The one o b ta in e d  from  t h e  p i t u i t a r y  
can  o b ta in  b o th  m a tu r a t io n  o f  t h e  o v a r i a n  f o l l i c l e s  and 
s u b s e q u e n t  i n c r e a s e d  u t e r i n e  a c t i v i t y ,  fo l lo w e d  by  l u t e i n i s a t i o n
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i n  an a n im a l  d e p r iv e d  o f  i t s  own p i t u i t a r y ;  w h i le  t h e  c h o r io n ic  
p r e p a r a t i o n  c a n n o t  do e i t h e r  u n d e r  t h e  same c o n d i t i o n s  
(Collip^)). T h is  i s  n o t  i n  e n t i r e  ag reem en t w i th  t h e  
e a r l i e r  work o f  Morgan who a l s o  had  i n v e s t i g a t e d  t h e  a c t i o n  o f  
g o n a d o t r o p ic  horm ones on u t e r i n e  a c t i v i t y .  S m a ll  d o s e s  -  16 
r a t  u n i t s  -  o f  g o n a d o t r o p ic  p r e p a r a t i o n s  ( A n t u i t r i n  " S ” ,
P r e g n y l , and s a l i n e  e x t r a c t s  o f  a n t e r i o r  p i t u i t a r y )  w ere  a l l  
fo u n d  t o  s t i m u l a t e  f o l l i c u l a r  e n la rg e m e n t ;  l a r g e r  d o s e s  -  
60 r a t  u n i t s  -  t o  p ro d u ce  o v u l a t i o n  and su b seq u e n t  l u t e i n i s a t i o n  
l e a d i n g  to  q u ie s c e n t  u t e r i n e  a c t i v i t y  e v e n t u a l l y ,  and ch an g es  
o f p s e u d o -p re g n a n c y .  No su ch  changes i n  th e  u t e r u s  o c c u r re d  
i n  o o p h o rec to m ised  a n im a l s ,  i n d i c a t i n g  t h a t  g o n a d o t r o p ic  
e x t r a c t s  o f  p reg n a n cy  u r i n e  have  no e f f e c t  on t h e  m otor 
a c t i v i t y  o f  t h e  u t e r u s  o f  c a s t r a t e d  a n im a ls  and o n ly  e x e r t  
t h e i r  i n f l u e n c e  th r o u g h  t h e  i n t a c t  o v a ry .
Hence i t  would seem  t h a t  g o n a d o tro p ic  ho rm ones , t o  e x e r t  
t h e i r  i n f l u e n c e  on u t e r i n e  m uscle a c t i v i t y ,  m ust h av e  (a)  
i n t a c t  o v a r i e s ,  and  (b )  i n t a c t  p i t u i t a r y  g la n d .  Given t h e s e  
e s s e n t i a l s ,  g o n a d o tro p ic  horm ones ( a n t e r i o r  p i t u i t a r y  and 
p reg n an cy  u r i n e  e x t r a c t s ) :
i .  Cause u t e r i n e  m uscle  q u ie s c e n c e  i n  m o d e ra te ly  
l a r g e  d o sa g e ,  p ro b a b ly  th r o u g h  se c o n d a ry  c o rp u s  
l u t e a l  i n f l u e n c e .
i i .  Cause u t e r i n e  m usc le  a c t i v i t y  i n  v e ry  sm a l l  d o sa g e ,  
p r o b a b ly  t h r o u g h  o e s t r i n  p r o d u c t i o n  (writhout 
n e c e s s a r y  o v u l a t i o n )  .
50
The g o n a d o t r o p ic  e f f e c t  on u t e r i n e  m usc le  i s  t h e r e f o r e  
o b t a in e d  i n d i r e c t l y .
2 .  The P o s t e r i o r  Lobe of t h e  P i t u i t a r y .
The e x t r a c t  o f  t h e  p o s t e r i o r  lo b e  o f  t h e  p i t u i t a r y  g la n d  
(known v a r i o u s l y  a s  p i t u i t r i n ,  i n f u n d i b u l i n , o x y to c in )  h a s  
long  b e en  known to  h av e  a  v e ry  p o w e r fu l  o x y to c ic  e f f e c t  on 
t h e  u t e r u s ,  b e in g  f i r s t  d i s c o v e r e d  and i n v e s t i g a t e d  by H .H .D ale  
i n  1908, and l a t e r  i n v e s t i g a t e d  by B l a i r - B e l l  i n  1909
P h y s i o l o g i c a l l y ,  p i t u i t r i n  c a u s e s  an  i n c r e a s e  i n  to n e  o f  
t h e  u t e r i n e  m usc le  and s t i m u l a t e s  t h e  u t e r u s  t o  c o n t r a c t  and
(?>7)r e t r a c t  more f o r c i b l y ,  and  w i th  b e t t e r  rh y th m . I n  1918 Cowv 
o b se rv ed  t h a t  r i n g s  o f  m usc le  i n  th e  lo w e r  ( v a g i n a l )  end o f  
t h e  u t e r u s  o f t e n  r e l a x e d  u n d e r  t h e  i n f l u e n c e  o f  i n f u n d i b u l i n .  
More r e c e n t l y  Robson^®-* has  shown t h a t  th e  e f f e c t  o f  t h i s  
hormone on th e  low er  u t e r i n e  segm ent o f  t h e  human u t e r u s  i s  
v e ry  much l e s s  t h a n  i t  i s  on th e  f u n d a l  p o r t i o n .  I n  1925*
C la rk  and K n a u s ^ ^  showed t h a t  i n f u n d i b u l i n  im proves  t h e  
c o n d u c t io n  and r e g u l a t e s  c o n t r a c t i o n s  i n  th e  u t e r u s  o f  t h e  r a t .
H ence, p i t u i t r i n  ( p o s t e r i o r  p i t u i t a r y  o x y to c ic  f a c t o r )  -
i .  I s  a  p o w e r fu l  s t i m u l a n t  o f  u n s t r i p e d  m u sc le ,  w i th  
s p e c i a l l y  d e v e lo p e d ,  s e l e c t i v e ,  a c t i o n  on th e  
c o n t r a c t i o n  and  r e t r a c t i o n  o f  u t e r i n e  m u sc le .
i i «  I n c r e a s e s  c o n d u c t i v i t y  and p o l a r i t y  i n  t h e  p a r t u r i e n t  
u t e r u s ,  g i v in g  th e  c o n t r a c t i o n s  t h e i r  rh y th m ic  and  
e x p u ls iv e  c h a r a c t e r .
i i i .  A c ts  b e s t  when t h e  u t e r u s  h a s  b e en  s e n s i t i z e d  t o  
i t s  i n f l u e n c e  by o e s t r i n  ( s e e  b e f o r e ) .
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i v .  I s  n o rm a l ly  a n ta g o n is e d  by p r o g e s t i n  i n  th e  e a r l y  
m on ths ; and l a t e r  by t h e  g o n a d o t r o p i c  horm ones 
( p r o l a n  B) and a n t e r i o r  p i t u i t a r y - l i k e  horm ones 
o f  t h e  p l a c e n t a  i n  th e  l a t e r  m onths ( s e e  b e f o r e ) .
The e x t r a c t  o f  t h e  p o s t e r i o r  lo b e  o f  t h e  p i t u i t a r y  has  
been  shown t o  c o n s i s t  o f  two com ponents v i z .  ( i )  o x y to c in ,  
which e x e r t s  i t s  i n f l u e n c e  on u t e r i n e  m u sc le ,  and  ( i i )  v a so ­
p r e s s i n  which e x e r t s  i t s  i n f l u e n c e  m a in ly  on th e  c a r d i o ­
v a s c u l a r  sy s te m .
Bourne and B u m ^ ^  fo u n d  t h a t  p i t r e s s i n  (95% v a s o p r e s s o r  
f a c t o r )  has  no a c t i o n  on t h e  human p re g n a n t  u t e r u s ;  w h i l s t  
David and V a r e e d ^ ^  c la im  t h a t  t h e  o x y to c ic  e f f e c t  o f  p i t o c i n  
(95% o x y to c in  f a c t o r )  i s  a lm o s t  t h e  same a s  t h a t  o f  p i t u i t r i n .  
B l a i r  B e l l  and Robson have found  t h a t  p i t u i t r i n  h a s  a  g r e a t e r  
t o n i c  e f f e c t  th a n  e i t h e r  o f  i t s  com ponen ts , b u t  t h a t  b o th  
p i t r e s s i n  and p i t o c i n  can  c a u s e  c o n t r a c t i o n s  o f  t h e  r a b b i t ' s  
u t e r u s ,  b u t  n o t  so  i n  th e  g u in e a  p i g .
I n  1955 R obson^® ) showed t h a t  v a s o p r e s s i n  p ro d u ce d  a  u t e r  
in e  re s p o n se  a t  an  e a r l i e r  s t a g e  o f  p re g n a n c y  th a n  o x y to c in  did 
U s in g  s t r i p s  o f  m usc le  e x c i s e d  from  u t e r i  a t  d i f f e r e n t  s t a g e s  
o f  p regnancy  i t  was fo u n d  t h a t  a t  two m onths th e  m uscle e i t h e r  
d id  n o t  re sp o n d  t o  s t i m u l a t i o n  by o x y to c in ,  o r  o n ly  a f t e r  
l a r g e  d o se s  w ere  i n j e c t e d ;  w hereas  v a s o p r e s s i n  caused  a 
c o n t r a c t i o n .  W ith advance i n  th e  s t a g e  o f  g e s t a t i o n ,  s m a l le r  
and s m a l l e r  i n j e c t i o n s  o f  o x y to c in  c a u se d  c o n t r a c t i o n s  t i l l  a t
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te rm  th e  m usc le  s t r i p  r e a c t e d  w i th  th e  m in im al d o se  o f  
o x y t o c i n ,  p a r t u r i t i o n  m ark ing  t h e  ap ex  i n  t h e  r e a c t i v i t y  
c u rv e  t o  o x y to c in  s t i m u l a t i o n .
The R e l a t i o n s h i p  be tw een  t h e  D ie n c e p h a lo n  and t h e  P i t u i t a r y  
G lan d .
The d ie n c e p h a lo n  -  t h a t  p a r t  o f  t h e  b a se  o f  t h e  m id - b r a in  
a d ja c e n t  t o  th e  p i t u i t a r y  g land  -  and p a r t i c u l a r l y  t h e  hypo­
th a la m u s ,  has  been  c o n c l u s i v e l y  shown ( C ush ing  t o  b e  t h e
n e rv o u s  s t r u c t u r e  c o n c e rn e d  w i th  t h e  e m o t io n s .  The p i t u i t a r y  
g la n d  i s  a n a to m ic a l ly  and  p h y s i o l o g i c a l l y  r e l a t e d  t o  th e  hypo­
th a lam u s , w hich h a s  b e en  c a l l e d  th e  head  g a n g l io n  o f  t h e  
s y m p a th e t ic  n e rv o u s  sy s te m , and i s  i n f lu e n c e d  by em o tion  i n  
i t s  v a r i o u s  sh a d e s  and d e g r e e s .  The im p o r ta n c e  o f  t h i s  i n  
r e l a t i o n  t o  u t e r i n e  m usc le  a c t i o n  i s  t h a t  em o tion  and o t h e r  
p s y c h o lo g ic a l  s t a t e s  have  an  i n h i b i t o r y  e f f e c t  on u t e r i n e  
c o n t r a c t i o n s ,  and e m o t io n a l  s t a t e s  i n  f a c t  c a u se  an  i n h i b i t i o n  
o f  th e  s e c r e t i o n  o f  p i t u i t r i n .  I t  i s  n o t  t h e r e f o r e  i l l o g i c a l  
t o  p o s t u l a t e  t h a t  i n h i b i t i o n  o f  u t e r i n e  c o n t r a c t i o n s  due  t o  
e m o tio n ,  e t c . ,  may b e  c a u se d  by t h e  a c t i o n  o f  th e  s y m p a th e t ic  
n e rv o u s  sy s tem  on th e  d ie n c e p h a lo n  w i th  a  s u b s e q u e n t  r e a c t i o n  
i n  t h e  a d ja c e n t  p i t u i t a r y  g la n d ,  r e s u l t i n g  i n  an i n h i b i t i o n  o f 
p i t u i t a r y  s e c r e t i o n  -  p a r t i c u l a r l y  o f  p i t u i t r i n .
A f a m i l i a r  example o f  t h e  i n h i b i t i o n  o f  p i t u i t r i n  
s e c r e t i o n  t h r o u g h  em o tio n a l  d i s t u r b a n c e  i s  p r o v id e d  by 
o b s e r v a t io n  on cows t h a t  r e f u s e  t o  y i e l d  t h e i r  m i lk ,  e i t h e r
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b e c a u se  t h e  c a l f  h a s  been  t a k e n  away, o r  b e c a u se  t h e y  o b j e c t  
t o  a  p a r t i c u l a r  d a iry m a n .  I f  t h e  cow h e a r s  t h e  b l e a t i n g  o f  
h e r  c a l f  sh e  may y i e l d  h e r  m i lk ,  b u t  e i t h e r  c a u s e  o f  h e r  
r e f u s a l  can b e  overcome by an  i n j e c t i o n  o f  p i t u i t r i n .  The 
d i s t u r b a n c e  o f  h e r  d ie n c e p h a lo n  i n h i b i t e d  th e  c h e m ic a l  o r  
horm onal s t i m u l u s  to  t h e  e x p u l s io n  o f  m i lk  b u t  t h e  i n j e c t i o n  
o f  t h a t  s t i m u l a n t  c u t  u n d e r  t h e  n e rv o u s  i n h i b i t i o n ,  w i t h  th e  
r e s u l t a n t  s e c r e t i o n  o f  m i lk .
I n  t h e  same way t  he  i n d i r e c t  r e s u l t  o f  e m o t io n a l  s t i m u l i  
may cause  a  d im in u t io n  i n  t h e  s e c r e t i o n  o f  p i t u i t r i n  w i th  a s  a  
r e s u l t  a  d im in u t io n  o f  t h e  o x y to c ic  f a c t o r  c o n c e n t r a t i o n  o f  t h e  
b lo o d .  The l i b e r a t i o n  o f  a d r e n a l i n ,  which i n h i b i t s  u t e r i n e  
c o n t r a c t i o n s  c a n n o t  how ever be e x c lu d e d  ( s e e  a d r e n a l  g la n d s  
s e c t i o n ) .
As a l r e a d y  m e n t io n e d , th e  u t e r u s  d u r in g  p reg n a n cy  i s  
r e l a t i v e l y  i n s e n s i b l e  t o  p i t u i t r i n ,  b e in g  a n ta g o n is e d  by 
p r o g e s t i n  and p r o l a n .  N ear  t e r m ,  how ever, owing t o  s e n s i t i z a ­
t i o n  o f  t h e  u t e r i n e  m uscle  by o e s t r i n ,  p i t u i t r i n  more e a s i l y  
e l i c i t s  u t e r i n e  c o n t r a c t i o n s .  The f r e q u e n t  f a i l u r e  o f  
p i t u i t r i n  t o  in d u c e  l a b o u r  t h e r a p e u t i c a l l y  u n l e s s  n e a r  te rm  i s  
e s t a b l i s h e d ;  p o s s i b l y  a  c o u rs e  o f  o e s t r i n  i n j e c t i o n s ,  t o  
s im u la te  a s  n e a r l y  a s  p o s s i b l e  t h e  c o n d i t i o n s  fo u n d  n e a r  t e rm ,  
may i n  th e  f u t u r e  c o n t r i b u t e  to w a rd s  a  g r e a t e r  p e r c e n ta g e  o f  
s u c c e s s f u l  m e d ic in a l  i n d u c t i o n s  o f  l a b o u r .
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The u se  o f  p i t u i t r i n  i n  l a b o u r  i s  a  v e ry  e f f e c t i v e ,  
th o u g h  d a n g e ro u s ,  d ru g .  I n  v iew  o f  t h e  v e ry  p o w e r fu l  
c o n t r a c t i o n s  w hich  may r e s u l t  from  t h e  i n j e c t i o n  o f  p i t u i t r i n  
i n  th e  f i r s t  s t a g e  o f  l a b o u r  ( e . g .  i n  p r im a ry  i n e r t i a ) ,  i t  i s  
a  d a n g e ro u s  p r a c t i c e  to  u se  t h i s  d rug  i n  o r d e r  t o  e x p e d i t e  
th e  f i r s t  s t a g e  o f  l a b o u r ,  owing t o  t h e  r i s k  o f  t e t a n y  o f  th e  
u t e r i n e  m uscle  w i th  a s p h y x ia  o f  th e  f o e t u s .  The s e d a t i v e  
form  of t r e a t m e n t  o f  p r im a ry  i n e r t i a  i s  a lw ays p r e f e r a b l e .
D uring  t h e  seco nd  s t a g e  o f  l a b o u r  i t  i s  p e r m i s s i b l e  t o  
g iv e  th e  e x t r a c t  o f  p o s t e r i o r  p i t u i t a r y  f o r  s im p le  d e la y  due 
t o  weak p a i n s ,  a lw ays p r o v id e d  t h a t  (1 )  t h e r e  i s  no d i s p r o p o r t io n
(2 ) th e  head  i s  low  down i n  t h e  p e l v i c  c a v i t y  n e a r  t h e  o u t l e t
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and (3) p r e f e r a b l y  i n  m u l t i p a r a e ,  owing t o  th e  r i s k  o f  s e v e r e  
p e r i n e a l  l a c e r a t i o n  i n  p r i m i p a r a e .
The c h i e f  and , some w ould  h o l d ,  th e  o n ly  u se  f o r  p i t u i t r i n  j 
i s  t o  c o n t r o l  haem orrhage  a f t e r  t h e  e x p u l s io n  o f  t h e  p l a c e n t a .  
I t s  e f f e c t  i s  t h e n  m ost d r a m a t i c .  I n  emergency i t  h a s  b een  
i n j e c t e d  d i r e c t l y  i n t o  th e  u t e r i n e  m uscle  e . g .  d u r in g  C a e sa re a n  
s e c t i o n .  I n  A m erica i t  i s  o f t e n  g iv e n  as  a  r o u t i n e  a f t e r  th e  
c o m p le t io n  o f  t h e  se c o n d  s t a g e  o f  l a b o u r  (De L e e ’s  M id w ife ry ) ,  
and  i t  i s  c la im e d  t h a t  t h e r e  i s  no i n c r e a s e d  r i s k  o f  r e t a i n e d  
p l a c e n t a  from  th e  c o n t r a c t i o n  r i n g  w hich  i s  s a i d  t o  r e s u l t  from 
th e  e x h i b i t i o n  o f  p i t u i t r i n  b e f o r e  t h e  end o f  t h e  t h i r d  s t a g e  
Th.ymoph.ysin.
I n  1918, M tille r  d e m o n s tra te d  t h a t  a  m uscle  w o rk in g  u n d e r
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t h e  i n f l u e n c e  o f  thym us g la n d  t a k e s  l o n g e r  t o  become f a t i g u e d  
t h a n  a  m usc le  w o rk in g  n o r m a l ly .  U nder t h e  i n f l u e n c e  o f  
p i t u i t a r y  ( p o s t e r i o r  l o b e )  e x t r a c t  t h e  f a t i g u i n g  o f  a  m uscle  
t a k e s  p l a c e  i n  a  s h o r t e r  t im e  t h a n  w i th o u t  t h i s  i n f l u e n c e .
S t a r t i n g  fro m  t h e  o b s e r v a t i o n s  o f  M fl l le r ,  Tem esvary 
s t u d i e d  t h e  i n f l u e n c e  o f  v a r i o u s  e n d o c r in e  g la n d s  on t h e  
g u in e a  p i g  u t e r u s .  He was a b l e  t o  e s t a b l i s h  t h a t  thymus 
e x t r a c t  p ro d u ced  a  r i s e  o f  to n u s  and  a  r h y t h m i z a t io n  o f  t h e  
u t e r i n e  c o n t r a c t i o n s ;  and t h a t  i t  had  a  f a t i g u e - i n h i b i t i n g  
i n f lu e n c e  (T em esv ary ) .  I n  c o n t r a d i s t i n c t i o n  t o  p i t u i t r i n ,  
whose e f f e c t  i s  more v i o l e n t  a n d  s h o r t - l i v e d ,  thym ophysin  
in d u c e s  w e l l  c o n t r o l l e d  rh y th m ic  and p ro lo n g e d  l a b o u r  p a in s  
w i th  no d a n g e r  o f  t e t a n y  o f  u t e r i n e  m u sc le .
I t  h a s  f u r t h e r  b e en  c la im e d  t h a t  thym ophysin  l e s s e n s  t h e  
p a i n f u l n e s s  o f  t h e  f i r s t  s t a g e  o f  l a b o u r ,  owing t o  i t s  
r e g u l a t i n g  and t o n i c  e f f e c t  on u t e r i n e  c o n t r a c t i o n s .  I t s  
c h i e f  u se  i s  i n  t h e  s t a g e  o f  d i l a t a t i o n ,  and i n  p r im a ry  and 
se co n d a ry  i n e r t i a ;  i n  th e  l a t t e r  c o n d i t i o n ,  how ever, thymo­
p h y s in  has  no e f f e c t  on t h e  o v e r - f a t i g u e d  u t e r u s .
I n  th e  i n d u c t i o n  o f  l a b o u r ,  o p in io n s  d i f f e r .  I t  i s
u s e d  i n  i n d u c t i o n  o f  l a b o u r  a t  ^ u ee n  C h a r l o t t e ’s H o s p i t a l  
f a t ; ')
Hamv •"  h o ld s  t h a t  i t  i s  o f  no v a lu e  i n  i n d u c t i o n  o f  l a b o u r ,  
b u t  t h a t  i t  w i l l  d i f f e r e n t i a t e  t r u e  from  f a l s e  l a b o u r  p a i n s ,  
by e s t a b l i s h i n g  rh y th m ic  c o n t r a c t i o n s  i n  t h e  fo rm e r ,  b u t  n o t  
i n  t h e  l a t t e r .
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l a  t h e  second  s t a g e  o f  l a b o u r ,  t h e  u s e  o f  f o r c e p s  has  
b e en  g r e a t l y  d im in is h e d  i n  c e r t a i n  c l i n i c s  by  a s  much a s  50% 
( D i a s i o ^ ^ ) .  As a  r e s u l t  t h e  r i s k  o f  i n f e c t i o n  i n  t h e  
p u e rp e r iu m  i s  c o n s i d e r a b ly  l e s s e n e d .
To sum m arise i t  w ou ld  a p p e a r  t h a t  thym ophysin
(1 )  I s  o f  d o u b t f u l  v a lu e  i n  t h e  i n d u c t i o n  o f  l a b o u r ,  
b e in g  m i ld e r  i n  e f f e c t  t h a n  p i t u i t r i n ,  which 
i t s e l f  f r e q u e n t l y  f a i l s  u n l e s s  a t  o r  n e a r  te rm ;
(2 )  I s  o f  v a lu e  i n  t h e  t r e a t m e n t  o f  p r im a ry  i n e r t i a ;
(3) May b e  u s e d  i n  s e c o n d a ry  i n e r t i a ,  p r o v id e d  th e  
u t e r u s  i s  n o t  o v e r - f a t i g u e d  b e f o r e  i t s  e x h i b i t i o n .
I t  i s  s a f e r  i n  i n e r t i a  c o n d i t i o n s  t h a n  p i t u i t r i n ;
(4) I t s  u se  l e s s e n s  t h e  i n c i d e n c e  o f  f o r c e p s  
d e l i v e r i e s ;
(5 )  I t s  u se  l e s s e n s  t h e  d u r a t i o n  o f  l a b o u r ,  and  i s  
s a i d  t o  r e n d e r  l a b o u r  l e s s  p a i n f u l .
The Thymus G lan d .
The o n ly  work done  on t h e  r e l a t i o n  o f  th e  thymus g la n d  t o  
m uscle  a c t i v i t y  h a s  been  t h a t  o f  M u l le r ,  D el Campo, and  
Tem esvary . Tem esvary (1926) d e s c r i b e d  e x p e r im e n ts  on 
i s o l a t e d  u t e r i n e  s e g m e n ts ,  i n  which he  fo u n d  t h a t  thymus 
e x t r a c t  a l o n e ,  i n  r e l a t i v e l y  l a r g e  d o s e s ,  i n c r e a s e d  u t e r i n e  
c o n t r a c t i o n s  s l i g h t l y ,  and t h a t  t h i s  a c t i o n  was much augmented 
by a d d i t i o n  o f  p o s t e r i o r  p i t u i t a r y  e x t r a c t .  M u l le r  and Del 
Campo had  p r e v i o u s l y  (1917-1918) shown t h a t ,  when m u sc u la r  
f a t i g u e  was in d u c e d  by e l e c t r i c a l  s t i m u l a t i o n ,  thymus e x t r a c t
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i n h i b i t e d  f a t i g u e  and i n c r e a s e d  m u s c u la r  c o n t r a c t i o n s  u n d e r  
p ro lo n g e d  s t i m u l a t i o n ,  p r o v id e d  t h a t  th e  m usc le  was n o t  t o o  
g r e a t l y  f a t i g u e d  b e f o r e  t h e  thym us e x t r a c t  was u s e d .  T h is  
o b s e r v a t i o n  p r o b a b ly  b e s t  e x p l a i n s  i t s  m o d ify in g  e f f e c t  on 
t h e  a c t i o n  o f  p i t u i t a r y  e x t r a c t  on u t e r i n e  m u s c le .  The 
a c t i o n  o f  p o s t e r i o r  p i t u i t a r y  e x t r a c t  on u t e r i n e  m usc le  i s  a  
s p e c i f i c  one ; t h a t  o f  thym us e x t r a c t  a  n o n - s p e c i f i c  a c t i o n ,  
b e in g  t r u e  o f  a l l  t y p e s  o f  m u sc le .
A d ren a l  G la n d s .
The a d r e n a l  g la n d s  undergo  s l i g h t  h y p e r t r o p h y  d u r in g  
p re g n a n c y ,  b u t  l i t t l e  work h a s  b e e n  done i n  s p e c i a l  r e l a t i o n  
t o  u t e r i n e  m u sc u la r  a c t i v i t y .  What work h a s  been  done  te n d s
(uri)
t o  be  c o n t r a d i c t o r y  and c o n f u s in g .  I n  1927* Bourne and B um / 
found  t h a t  th e  h ypoderm ic  a d m i n i s t r a t i o n  o f  a d r e n a l i n  i n h i b i t e d  
a l l  c o n t r a c t i o n s  f o r  12 m in u te s ,  and c o n c lu d e d  t h a t  a d r e n a l i n  
i n  m od era te  d o se s  was i n h i b i t o r y  t o  u t e r i n e  c o n t r a c t i o n s .  To 
sup p lem en t t h i s ,  W h it r id g e  W il l ia m s  i n  1930 a d v i s e s  t h e  
i n j e c t i o n  p f  5 minims o f  a d r e n a l i n  h y d r o c h l o r i d e  1 /1000  
s o l u t i o n  t o  l i m i t  th e  v i o l e n t  c o n t r a c t i o n s  o f  t h e  u t e r u s  i n  
l a b o u r ,  o r  a f t e r  t h e  m a l a d m i n i s t r a t i o n  o f  p i t u i t r i n ,  as i n  th e  
f i r s t  s t a g e  o f  l a b o u r .  H ence, c l i n i c a l l y  a d r e n a l i n  may be 
s a i d  to  i n h i b i t  u t e r i n e  c o n t r a c t i o n s  i n  m od era te  d o sa g e .
On t h e  o t h e r  h a n d ,  B l a i r - B e l l ^ 8  ^ fo u n d  t h a t ,  i n  v i t r o , 
and i n  n o n -p re g n a n t  u t e r i  o f  g u in e a  p i g s ,  a d d i t i o n  o f
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a d r e n a l i n  h y d r o c h lo r id e  1 /1 0 0 0  s o l u t i o n  e v e n t u a l l y  c a u se d  a  
c o n t r a c t i o n  o f  t h e  m u sc le .  H e re ,  how ever, t h e  e x p e r im e n ts  
were p e rfo rm e d  i n  v i t r o , t h e  m usc le  was from  th e  n o n -p re g n a n t  
u t e r u s ,  and t h e  o t h e r  e n d o c r in e  f a c t o r s  (w h ich  o b v io u s ly  p la y  
an im p o r ta n t  p a r t  n o r m a l ly ) ,  w ere  n o t  e x e r t i n g  t h e i r  i n f l u e n c e .
M i l l e r  and o t h e r s c o n d u c t e d  e x p e r im e n ts  on m uscle  
s t r i p s  removed from  human u t e r i .  U sing  0 . 1  c . c .  o f  1 /1000  
a d r e n a l i n  h y d r o c h lo r id e  and  kym ograph ic  r e c o r d i n g  a p p a r a t u s ,  
th e y  found  t h a t  a d r e n a l i n  c o n t r a c t e d  88% (500 s t r i p s  w ere  
t e s t e d ) ,  had  no e f f e c t  on 2%, and  r e l a x e d  10%.. The s m a l l  
dose g iv e n  s h o u ld  b e  n o t e d .  I n c i d e n t a l l y ,  th e y  a ls o  found 
t h a t  a c e t y l  c h o l i n e  c a u se d  c o n t r a c t i o n  i n  a l l  c a s e s  a l th o u g h  
t h e  r e s p o n s e  v a r i e d  i n  i n t e n s i t y .  P ro b a b ly  t h e  a c t i o n  o f  
a d r e n a l i n  i s  t o  c a u se  c o n t r a c t i o n  i n  v e ry  s m a l l  m in u te  d o s e s ,  
a n d  i n h i b i t i o n  i n  m o d era te  c l i n i c a l  d o s e s :  t h i s  f o l lo w s  t h e
o ld  p h a rm a c o lo g ic a l  p r i n c i p l e  t h a t  s m a l l  d o s e s  o f t e n  s t i m u l a t e ,  
l a r g e r  d o se s  i n h i b i t .
The r e l a t i o n  o f  t h e  s y m p a th e t ic  n e rv o u s  sy s tem  t o  th e  
a d r e n a l  g lan d s  c a n n o t  b e  i g n o r e d .  I t  i s  w e l l  known t h a t  th e  
s e c r e t i o n  o f  a d r e n a l i n  w i l l  r e s u l t  from  t h e  s t i m u l a t i o n  o f  
e m o t io n a l  s t a t e s  -  f e a r ,  a n g e r ,  h y s t e r i a ,  and so o n :  and  i t
i s  a l s o  w e l l  known t h a t  t h e s e  e m o t io n a l  s t a t e s  -  t h e  p s y c h i c a l  
f a c t o r  -  i n  l a b o u r  w i l l  i n h i b i t  o r  a t  l e a s t  m odify  u t e r i n e  
c o n t r a c t i o n s .  I t  i s  t h e r e f o r e  l o g i c a l  t o  c o n c lu d e  t h a t  t h e
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i n h i b i t i o n  o r  p e r v e r s i o n  o f  u t e r i n e  c o n t r a c t i o n s  w h ich  i s  a 
f e a t u r e  o f  t h e s e  e m o t io n a l  s t a t e s  may b e  t h e  d i r e c t  r e s u l t  o f  
o u tp o u r in g  o f  a d r e n a l i n ,  owing t o  o v e r - a c t i o n  o f  t h e  sy m p a th e t ic  
n e rv o u s  s y s te m .  M oreover t h e  s y m p a th e t ic  i s  th o u g h t  t o  b e  t h e  
su p p ly  t o  tiie  c i r c u l a r  ( s p h i n c t e r )  m usc le  o f  t h e  u t e r u s  and 
c e r v i x ,  th e  p a r a s y m p a th e t i c  t o  t h e  l o n g i t u d i n a l  ( e x t r u s o r )  
m u sc le :  i n  e m o tio n a l  s t a t e s  t h e  c o n d i t i o n  o f  c e r v i c a l  spasm  i s
p r o b a b ly  due t o  o v e r - a c t i o n  o f  t h e  s y m p a th e t ic  n e rv o u s  sy s te m , 
w i th  s t i m u l a t i o n  t o  c o n t r a c t i o n  o f  th e  c i r c u l a r  m usc le  o f  t h e  
u t e r u s  and s u b s e q u e n t  i n t e r f e r e n c e  w i th  p o l a r i t y :  d i l a t a t i o n
i s  s lo w .
More r e c e n t l y  t h e  i n f l u e n c e  o f  t h e  d ie n c e p h a lo n  -  t h a t  
p a r t  o f  t h e  b a s e  o f  t h e  m id - b r a in  (h y p o th a lam u s)  i n  r e l a t i o n  
a n a to m ic a l ly  w i th  th e  p i t u i t a r y  g land  -  h a s  b e en  i n v e s t i g a t e d .
I t  i s  t h e  head  c e n t r e  o f  t h e  s y m p a th e t ic  n e rv e  p a t h s :  c e r t a i n
w r i t e r s  p o s t u l a t e  t h e  t h e o r y  t h a t  im p u ls e s  from  t h e  d ie n c e p h a lo n  
a f f e c t  t h e  a d j a c e n t  p i t u i t a r y  body w i th  i n h i b i t i o n  o f  p i t u i t r i n  
s e c r e t i o n  and c e s s a t i o n  o f  u t e r i n e  c o n t r a c t i o n s .  H ere  t h e n ,  
a r e  two s c h o o l s  o f  th o u g h t :  on t h e  one hand  i n h i b i t i o n  o f
p i t u i t r i n  c a u se d  by t.he i n f l u e n c e  o f  t h e  d ie n c e p h a lo n  on th e  
a d ja c e n t  p i t u i t a r y ;  and on t h e  o t h e r  h and  o v e r - p r o d u c t i o n  o f  
a d r e n a l i n  from th e  s u p r a r e n a l  m e d u l la .  B o th  a p p e a r  t o  be 
c l o s e l y  c o n n e c te d  w i th  th e  sy m p a th e t ic  n e rv o u s  s y s te m :  t h e
r e s u l t  i n  each  c a se  i s  i n h i b i t i o n  o f  u t e r i n e  a c t i v i t y .
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A d re n a l in  i s  sym p a th om im etic ,  p i t u i t r i n  p a ra sy m p a th o m im e tic ,  
i n  a c t i o n :  t h e  e f f e c t  on th e  u t e r i n e  m u sc le  i s  t h e r e f o r e  t h e
r e s u l t  o f  horm onal f a c t o r s ,  a  d i r e c t  n e u t r a l i s a t i o n  o f  t h e  
one by t h e  o t h e r  b e in g  p r o b a b l e .
The T h y ro id  and P a r a t h y r o i d  G la n d s .
T here  a p p e a rs  t o  b e  no r e l a t i o n  b e tw een  t h e  t h y r o i d  g la n d  
and u t e r i n e  m usc le  a c t i v i t y .
The p a r a t h y r o i d s  do n o t  d i r e c t l y  i n f l u e n c e  u t e r i n e  m uscle  
a c t i v i t y  s p e c i a l l y .  The e f f e c t  o f  t h e  p a r a t h y r o i d s  on m uscle  
c o n t r a c t i l i t y  i n  g e n e r a l  i s  due t o  i t s  i n f l u e n c e  on ca lc iu m  
m e ta b o l ism , a  h y p e rc a lc a e m ia  n o t  c l i n i c a l l y  h a v in g  any i n f lu e n c e  
on m usc le  c o n t r a c t i l i t y ,  w hereas  a  h y p o c a lc a e m ia  r e s u l t s  i n  th e  
p a i n f u l ,  p ro lo n g e d  spasm s o f  t e t a n y .  T h is  h y p o c a lc a e m ia  i s  
t h e  r e s u l t  o f  p a r a t h y r o i d  i n s u f f i c i e n c y ,  b e in g  c h a r a c t e r i s e d  
by an in c r e a s e  i n  th e  b lo o d  i n o r g a n i c  p h o sp h o ru s  c o n t e n t  i n  • 
a d d i t i o n  t o  t h e  d im in u t io n  i n  serum  c a lc iu m .
I t  may t h e r e f o r e  be s t a t e d  t h a t  a  n o rm a l ly  f u n c t i o n i n g  
p a r a t h y r o i d  system  i s  e s s e n t i a l  f o r  n o rm al c a lc iu m  m etabo lism  
and hence  f o r  norm al m uscle  c e l l  m e ta b o l ism ,  c a lc iu m  b e in g  a 
most im p o r ta n t  i n o r g a n i c  c o n s t i t u e n t  i n f l u e n c i n g  m uscle  
c o n t r a c t i o n  ( s e e  Calcium  i n  P h y s io lo g y  o f  L a b o u r ) .
The P a n c r e a s .
The i n t e r n a l  s e c r e t i o n  o f  t h e  p a n c r e a s  a l s o  i n f l u e n c e s  
m uscle  c o n t r a c t i o n  i n d i r e c t l y  th ro u g h  i t s  r e g u l a t i o n  o f  c a rb o ­
h y d r a te  m e tab o lism . G lucose  i s  a  m ost e s s e n t i a l  s u b s ta n c e ,
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b e in g  t h e  c h i e f  s o u rc e  o f  m u s c u la r  e n e rg y .  By th e  o x i d a t i o n  
o f  g lu c o s e  (a s  g ly c o g e n )  m usc le  w ork i s  p e r fo rm e d ,  th e  "end 
p r o d u c t s  b e in g  l a c t i c  a c i d ,  c a rb o n  d io x id e  and  w a t e r .  A 
s t o r e  o f  g lu c o s e  ( a s  g ly c o g e n )  i n  t h e  body i s  a c c o r d i n g l y  o f  
p r im e  im p o r ta n c e  f o r  t h e  su p p ly  o f  m u sc u la r  e n e rg y  and hence  
f o r  a  norm al l a b o u r .  The f a c t  t h a t  g ly co g e n  i s  b e in g  u sed  
i n  e x c e s s  d u r i n g  l a b o u r  i s  shown c l i n i c a l l y  by th e  t r a c e s  o f  
a c e to n e  and d i a c e t i c  a c i d  which w i l l  n o rm a l ly  be  fo u n d  i n  th e  
c o u rs e  o f  a  norm al l a b o u r !  t h e  g ly c o g e n  has  b e e n  drawn upon , 
i t  may be t o  th e  p o i n t  o f  d e p l e t i o n ,  t h e  f a t s  a r e  i n c o m p le t e ly  
combusted i n  t h e  a b se n c e  o f  t h e  n e c e s s a r y  g ly c o g e n  and th e  
b i - p r o d u c t s  o f  in c o m p le te  f a t  com bustion  a r e  fo u n d  i n  th e
v a ry in g  t r a c e s  o f  a c e to n e  and d i a c e t i c  a c id  i n  t h e  u r i n e  d u r in g
l a b o u r .  The l o n g e r  th e  l a b o u r  th e  more g ly c o g e n  i s  com busted , 
t h e  g r e a t e r  t h e  d e p l e t i o n  o f  t h e  c a r b o h y d r a te  s t o r e s ,  and th e  
g r e a t e r  t h e  need  o f  s u p p ly in g  t h e  p a r t u r i e n t  m other w i th  a  d i e t
r i c h  i n  g lu c o s e ,  to  a v o id  t h e  d ev e lo p m en t o f  a n  a c i d o s i s .
I n s u l i n ,  t h e r e f o r e ,  i n  norm al amounts i s  a b s o l u t e l y  
e s s e n t i a l  f o r  t h e  s u p p ly  o f  gLycogen t o  t h e  u t e r i n e ,  and  o t h e r ,  
m usc le  i n  a  form  s u i t a b l e  f o r  u t i l i s a t i o n .  I f  c a rb o h y d ra te  
m e tab o lism  i s  im p a i r e d ,  as i n  d i a b e t e s  m e l l i t u s ,  t h e  s t o r a g e  
o f  g lycogen  d u r in g  p re g n a n c y  i s  in a d e q u a t e  t o  m eet t h e  demand 
f o r  g ly c o g e n  d u r in g  p a r t u r i t i o n .  A n o rm a l ly  f u n c t i o n i n g  
m usc le  c e l l  i s  h en ce  d ep en d en t on a  n o rm a l ly  f u n c t i o n i n g  
p a n c re a s  f o r  i t s  s u p p ly  o f  e n e rg y  i n  t h e  fo rm  o f  g ly c o g e n ,  i n
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w hich fo rm  g lu c o s e  i s  s t o r e d  u n d e r  t h e  i n f l u e n c e  o f  i n s u l i n ,  
and  s u p p l i e d  t o  th e  m usc le  c e l l  as  r e q u i r e d .  An in a d e q u a te  
s u p p ly  o f  g lu c o s e  t o  th e  u t e r i n e  m u sc le  w i l l  p r e d i s p o s e  t o  
s t a t e s  o f  u t e r i n e  e x h a u s t i o n .
P A R T  I I I
A C l i n i c a l  S tudy  o f  t h e  U te ru s  i n  L abour
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A CLINICAL STUDY OF THE UTERUS IN LABOUR
1 .  The P rodrom al S ta g e  o f  L ab o u r .
2 .  Labour -  F i r s t  S t a g e .
i .  N a tu re  o f  l a b o u r  c o n t r a c t i o n s .
i i .  R e t r a c t i o n .
i i i .  P o l a r i t y .
i v .  D i f f e r e n t i a t i o n  i n t o  Upper and  Lower 
S egm en ts .
3 .  L ab o u r  -  m uscle  a c t i o n  i n  t h e  Second S t a g e .
4 .  Labour -  m uscle  a c t i o n  i n  t h e  T h i r d  S t a g e .
NORMAL UTERINE ACTION IN LABOUR.
Normal l a b o u r  h a s  b e en  d e f i n e d  a s  " a  l a b o u r  i n  w hich  th e  
c h i l d  p r e s e n t s  by th e  v e r t e x  and w h ich  t e r m i n a t e s  w i th o u t  
a r t i f i c i a l  a i d ,  o r  i n j u r y  t o  m other o r  c h i l d . " ^ ° )  Some 
a u t h o r i t i e s  a t t e m p t  t o  d e f in e  a  norm al l a b o u r  a c c o rd in g  to  
i t s  d u r a t i o n  and l i m i t  a  norm al l a b o u r  t o  24 h o u rs  i n  d u r a t i o n  
(Jo h n so n  C h .1 2 , p . 1 1 6 ) .  W hile  t h i s  i s  c o n v e n ie n t  as  an 
a r b i t r a r y  d i v i s i o n ,  i t  i s  v e ry  d i f f i c u l t  t o  d e f i n e  a  norm al 
l a b o u r  a c c o rd in g  t o  i t s  d u r a t i o n ,  f o r  t h i s  v a r i e s  w i th  f i r s t  
and su b s e q u e n t  l a b o u r s  and from  i n d i v i d u a l  t o  i n d i v i d u a l .
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1 .  THE PRODROMAL STAGE OF LABOUR.
T h i s  p ro d ro m al s t a g e  i s  a  v e ry  n e c e s s a r y  and e s s e n t i a l  
f a c t o r  i n  p r e p a r i n g  t h e  u t e r i n e  m usc le  f o r  i t s  p a r t i c i p a t i o n  
i n  l a b o u r  p r o p e r .  D u rin g  p reg n a n cy  t h e  u t e r u s  i s  p a s s i v e ,  
b u t  to w a rd s  t h e  end o f  p re g n a n c y ,  n o t a b l y  i n  th e  l a s t  t h r e e  t o  
f o u r  w eeks, s i g n s  o f  aw akening a c t i v i t y  can  b e  d e t e c t e d .  The 
i n t e r m i t t e n t  u t e r i n e  c o n t r a c t i o n s  o f  p reg n a n cy  become more 
e a s i l y  e l i c i t e d  on m anual s t i m u l a t i o n s  t h e  u t e r i n e  m uscle  
becomes more s e n s i t i v e  t o  s t i m u l a t i o n  -  m e c h a n ic a l  and  p h y s i o -  
c h e m ic a l ,  p ro b a b ly  due t o  horm onal i n f l u e n c e s .
I n  p r i m i g r a v i d a e ,  e s p e c i a l l y ,  t h e  h e ad  s i n k s  lo w e r  i n t o  
th e  p e l v i c  e x c a v a t io n  w i th  su b seq u e n t  r e l i e f  o f  p r e s s u r e  on 
th e  u p p e r  abdomen and c h e s t  -  t o  t h i s  phenomenon th e  te rm  
" l ig h te n in g "  i s  a p p l i e d .  The m o the r  o f t e n  f e e l s  much b e t t e r  
g e n e r a l l y  t h a n  a t  any t im e  d u r in g  h e r  p re g n a n c y .  I n  a d d i t i o n  
t h e r e  i s  an  i n c r e a s e d  d i s c h a r g e  o f  m ucus, s i g n i f y i n g  awakening 
a c t i v i t y  as  w e l l  i n  t h e  mucous g la n d s  o f  t h e  v a g in a  and c e r v i x .
" F a ls e  p a in s "  may make t h e i r  a p p e a ra n c e ,  due  to  th e  
i n c r e a s i n g  f re q u e n c y  o f  t h e  rh y th m ic  i n t e r m i t t e n t  p reg n an cy  
c o n t r a c t i o n s :  t h e  e a r l y  d i f f e r e n t i a t i o n  i n t o  th e  u p p e r  a c t i v e
and t h e  lo w er p a s s i v e  u t e r i n e  segm en ts  has  b e g u n . I n c r e a s e d  
p r e s s u r e  and s t r e t c h i n g  o f  t h e  s o f t  p a r t s  l e a d s  t o  backache  o f  
v a r y in g  d e g re e ,  and some c l i n i c i a n s  would have  i t  t h a t  s e v e r e  
backache  i n  t h i s  p ro d ro m a l s t a g e  i s  t h e  h e r a l d  o f  a  p a th o ­
l o g i c a l  l a b o u r  ( K r e i s ( 5 1 ) ) # j-f exam ined n e a r  te rm  th e  c e r v i x
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o f t e n  show s some d e g re e  o f  s o - c a l l e d  d i l a t a t i o n :  i n  p r i m i p a r a e
i t  w i l l  u s u a l l y  a d m it  one f i n g e r ,  i n  m u l t i p a r a e  two f i n g e r s :  
i n  some c a s e s  t h e  c a n a l  may be c o m p le te ly  o b l i t e r a t e d  and 
r e p r e s e n t e d  o n ly  by th e  e x t e r n a l  o s ,  e v id e n c e  i n  i t s e l f  o f  t h e  
a c t i v i t y  o f  t h e  u t e r i n e  m usc le  and e a r l y  d i f f e r e n t i a t i o n  i n t o  
u p p e r  and lo w er segm en ts  i n  t h i s  i m p o r t a n t  p ro d ro m a l p e r i o d .
2 .  LABOUR.
The t r a n s i t i o n  i n t o  l a b o u r  f rom  t h i s  p ro d ro m a l  s ta g e  i s  
o f t e n  v e ry  g r a d u a l  and l a b o u r  i s  n o t  s a i d  t o  be p r o p e r l y  begun 
u n t i l  th e  c o n t r a c t i o n s  become s e n s i b l e  t o  th e  p a t i e n t  w h e th e r  
a s  a c t u a l  p a i n s ,  o r  m e re ly  a s  s e v e r e  b a c k a c h e .  W hatever t h e  
p a t i e n t ' s  a p p r e c i a t i o n  o f  t h e  n a t u r e  o f  t h e  p a i n ,  l a b o u r  h a s  
n o t  s e t  i n  u n t i l  t h e  u t e r i n e  c o n t r a c t i o n s  become e f f e c t i v e  i n  
" t a k in g  up" t h e  c e r v i x .
The a c t i o n  o f  t h e  u t e r i n e  m uscle  v a r i e s  c l i n i c a l l y  
a c c o rd in g  t o  t h e  t h r e e  s t a g e s  o f  l a b o u r .
THE FIRST STAGE OF LABOUR:
Prom th e  o n s e t  o f  p r o p e r  l a b o u r  c o n t r a c t i o n s  t o  f u l l  
d i l a t a t i o n  and  e ffa c e m e n t  o f  t h e  c e r v i x .  C e r t a i n  f e a t u r e s
o f  m u sc u la r  a c t i o n  come i n t o  p ro m in e n c e .  T hese a r e  -
i .  The N a tu re  o f  L abour C o n t r a c t i o n s .
i i .  Muscle R e t r a c t i o n .
i i i .  P o l a r i t y  o f  t h e  U t e r in e  M uscle .
i v .  D i f f e r e n t i a t i o n  i n t o  u p p e r  and low er  
u t e r i n e  s e g m e n ts .
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i .  The N a tu re  o f  L abour C o n t r a c t i o n s .
( a )  The c o n t r a c t i o n s  a r e  i n v o l u n t a r y . The m u s c u la tu r e  o f  
th e  u t e r u s  h a s  b e en  a c c r e d i t e d  w i th  h a v in g  an  i n t r i n s i c  m u sc u la r  
a c t i o n  a n a la g o u s  to  t h a t  o f  t h e  h e a r t ,  i . e .  th e  u t e r i n e  m uscle 
w i l l  c o n t r a c t  i n  v i t r o  a f t e r  a l l  i t s  n e rv o u s  c o n n e c t io n s  have  
b e en  s e v e r e d .  G a n g l io n ic  n e rv e  c e l l s  have b e en  d e s c r i b e d  i n  
t h e  u t e r u s  a n a la g o u s  t o  t h e  P u rk in ; je  f i b r e s  i n  h e a r t  m u sc le ;  
b u t  u n f o r t u n a t e l y  no n e rv e  c o n n e c t io n s  have been  s u c c e s s f u l l y  
and u n eq u iv o c  s i l ly  t r a c e d  to therir g a n g l i o n i c  n e rv e  c e l l s .
D a v is ' '6  ^ d e s c r i b e s  g a n g l io n  c e l l s  i n  th e  c e r v i c a l  r e g i o n  w hich 
co n n ec t  w i th  n e rv e  e n d in g s  from  th e  p le x u s  i n  t h e  m u s c u la r i s  
c o a t ;  th e y  a r e  v e ry  s p a r s e ,  b e in g  more num erous o u t s i d e  th e  
m u sc le ,  b e n e a th  th e  p e r i t o n e a l  c o a t .  "W ith t h e  e x c e p t io n  o f  
th e  t i n y  g a n g l io n  c e l l s  i n  t h e  p r o b a b ly  s u b e p i t h e l i a l  p le x u s  
of t h e  c e r v i x  g a n g l io n  c e l l s  do n o t  o c c u r  w i t h  any d e g re e  
o f  c o n s ta n c y  w i t h in  th e  s u b s ta n c e  o f  t h e  u t e r u s . "
The u t e r i n e  c o n t r a c t i o n s  a re  a l s o  u n d e r  th e  c o n t r o l  o f  
th e  c e r e b r o s p i n a l  n e rv o u s  sy s te m .  The e f f e c t  o f  f e a r ,  em otion , 
and m en ta l  t rau m a  on t h e  n a t u r e  o f  t h e  u t e r i n e  c o n t r a c t i o n s  i s  
e v id e n c e d  by th e  i n h i b i t i o n  o r  s t i m u l a t i o n  o f  c o n t r a c t i o n s  
w hich may r e s u l t  from  t h e s e  s t i m u l i .
T hat t h e  c o n t r a c t i o n s  a r e  i n v o lu n t a r y  i s  amply d e m o n s tra te d  
by th e  f a c t  t h a t  l a b o u r  may o c c u r  and  be  b ro u g h t  t o  a  n a t u r a l  
s u c c e s s f u l  end i n  c a se  o f  p a r a p l e g i a  due t o  m y e l i t i s  o f  th e  
c o rd  e t c . ,  w h i le  u t e r i n e  c o n t r a c t i o n s  w i l l  c o n t i n u e ,  l u c k i l y ,
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u n d e r  t h e  d e e p e s t  o f  a n a e s t h e s i a .
(t>) The a c t i o n  o f  t h e  u t e r u s  i s  n o t  p e r i s t a l t i c  t o  t h e  d e g re e  
t h a t  i s  found  i n  th e  lo w e r  a n im a l s .  I n  lo w e r  a n im a ls  w i t h  
t u b a l  u t e r i  t h e  l a b o u r  c o n t r a c t i o n s  a r e  more p e r i s t a l t i c  i n  
n a t u r e ,  and  i t  i s  p r o b a b le  t h a t  p o l a r i t y  o f  u t e r i n e  m u sc le  has  
a r i s e n  and d e v e lo p e d  from  p e r i s t a l s i s ,  b o th  p e r i s t a l s i s  and  
p o l a r i t y  b e in g  i n  e s s e n c e  t h e  sam e, i . e .  c o n t r a c t i o n  o f  one 
segment w i th  r e l a x a t i o n  o f  t h e  m usc le  o f  t h e  n e ig h b o u r in g  
segm en t.
C h a ssa r  M o i r ^ 2 ) h a s  a d a p te d  a  kym ographic  r e c o r d i n g  
a p p a r a tu s  t o  r e c o r d  t h e  c o n t r a c t i o n s  o f  t h e  f u n d a l  and 
c e r v i c a l  p a r t  o f  t h e  u t e r u s  a t  t h e  same t im e .  He fo u n d  t h a t  
i n  some, n o t  a l l ,  o f  t h e  c o n t r a c t i o n s ,  t h e  f u n d a l  and 
c e r v i c a l  c o n t r a c t i o n s  were c o o r d i n a t e d ,  th e  c e r v i x  s t a r t i n g  
t o  c o n t r a c t  o u s t  a f t e r  t h e  f u n d a l  c o n t r a c t i o n  had  p a s s e d  i t s  
p e a k :  i n  p o i n t  o f  t i m e ,  th e  c e r v i x  la g g e d  17 s e c o n d s  b e h in d
th e  fu n d u s  i n  c o n t r a c t i n g .  Prom t h i s  he  i n f e r s  t h a t  a  wave 
o f  c o n t r a c t i o n  p a s s e s  o v e r  t h e  u t e r u s  from  fu n d u s  t o  c e r v i x .
I v y ,  H artm an, and K o f f ^ ^  fo u n d  s i m i l a r  r e s u l t s  on th e  mode 
o f  a c t i o n  o f  t h e  m onkey 's  u t e r u s  d u r in g  l a b o u r .
I f  one s t u d i e s  t h e  m orphology o f  t h e  u t e r u s  i t  i s  s e e n  
t h a t  th e  human u t e r u s  e x p e ls  i t s  c o n te n t s  i n  a  m anner com parable  
w i th  t h a t  s e e n  i n  t h e  lo w er mammals, i n  whom t y p i c a l  p e r i s t a l s i s  
o f  t h e  u t e r i n e  h o rn s  t a k e s  p l a c e .  I n  th e  human, how ever ,  t h e  
p u r e l y  p e r i s t a l t i c  n a t u r e  o f  t h e  c o n t r a c t i o n s  h a s  become more
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h i g h ly  e v o lv e d ,  w i th  th e  a d d i t i o n  o f  r e t r a c t i o n  to  c o n t r o l  
t h e  p r o g r e s s i v e  n a t u r e  o f  t h e  e x p u l s io n ,  w hich i s  n e c e s s a r i l y  
s lo w e r  i n  t h e  human.
( c )  The U t e r i n e  C o n t r a c t i o n s  a r e  I n t e r m i t t e n t  and  R h y th m ic .
The " p a i n s ” r e c u r  a t  r e g u l a r  i n t e r v a l s .  I n  th e  f i r s t  
s t a g e  o f  l a b o u r  t h e y  w i l l  r e c u r  a t  i n t e r v a l s  o f  p e rh a p s  30 
m in u te s :  a s  d i l a t a t i o n  p ro c e e d s  t h e  i n t e r v a l  becomes s h o r t e r
u n t i l  n e a r  f u l l  d i l a t a t i o n  o f  t h e  c e r v i x  t h e y  a r e  s e p a r a t e d  
by o n ly  a  few  m in u te s .  D uring  t h e  secon d  s t a g e  o f  l a b o u r ,  
when th e  c o n t r a c t i o n s  become e x p u l s iv e  i n  c h a r a c t e r  t h e y  r e c u r  
i n  f a v o u ra b le  c a s e s  e v e ry  2 -3  m in u te s ,  u n t i l ,  when th e  h e ad  i s  
abou t to  be b o rn  one s t r o n g  c o n t r a c t i o n  s u c c e e d s  a n o t h e r .
With th e  d e l i v e r y  o f  t h e  c h i l d  t h e  c o n t r a c t i o n s ,  th o u g h  more 
i n f r e q u e n t ,  a r e  n e v e r t h e l e s s  i n t e r m i t t e n t  a l t h o u g h  now th e  
i n t e r v a l  i s  from  4  t o  5 m in u te s .
T h is  i n t e r m i t t e n c y  and r h y t h m i c i t y  o f  t h e  c o n t r a c t i o n s  i s  
n e c e s s a r y ,  s in c e
(1) I t  a i d s  t h e  c i r c u l a t i o n  i n  t h e  u t e r u s .  The 
b lo o d  i n  th e  l a r g e  m a te r n a l  s i n u s e s  o f  t h e  u t e r u s  
would b e  s t a g n a n t  were i t  n o t  f o r  t h e  u t e r i n e  
c o n t r a c t i o n s ,  which may a g a in  be l i k e n e d  t o  t h e  
s y s t o l e  o f  t h e  h e a r t  m u sc le .
(2 )  I t  p r e v e n t s  f o e t a l  i n j u r y  from  p r e s s u r e .
P ro lo n g e d  c o n t r a c t i o n  would be f a t a l  t o  th e  
f o e t u s ,  e . g .  t e t a n i c  c o n t r a c t i o n  from  any 
c au se  -  d y s t o c i a ,  o r  m a l - a d m i n i s t r a t i o n  o f  
an o x y to c ic  d ru g  -  w i l l  c au se  f o e t a l  d e a t h .
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(3 )  I t  p r e v e n t s  f o e t a l  a s p h y x ia  from  s t r a n g u l a t i o n  
o f  t h e  c i r c u l a t i o n  i n  t h e  p l a c e n t a .
(4 )  I t  p r o v id e s  n e c e s s a r y  r e s t  f o r  t h e  m usc le  and 
t h e  rem oval o f  w a s te .
The u t e r i n e  a c t i o n  i s  a  good example o f  a p p l i e d  pow er: 
th e  i n t e r m i t t e n c y  and r h y t h m i c i t y  i s  b e a u t i f u l l y  c o n t r o l l e d  
and r e g u l a t e d .
( d )  The L abour C o n t r a c t i o n s  a r e  accom panied  by " P a i n s ” .
The c o n t r a c t i o n s  o f  t h e  p a r t u r i e n t  u t e r u s  a r e  m a n i f e s t  
c l i n i c a l l y  a s  " p a i n s " .  The amount o f  p a i n  f e l t  v a r i e s  w i th  
t h e  p s y c h o lo g ic a l  f a c t o r ,  and i s  t h e r e f o r e  most a c u t e  i n  h i g h ly  
s t r u n g ,  n e rv o u s ,  p a t i e n t s  who c a l l  o u t  f o r  an  a n a e s t h e t i c  a t  
th e  s l i g h t e s t  p r e t e x t ,  and g e n e r a l l y  do t h e i r  b e s t  t o  r e n d e r  
t h e i r  l a b o u r  p a t h o l o g i c a l .  Some l a b o u r s  have  been  d e s c r i b e d  
as  b e in g  t r u l y  p a i n l e s s ;  th e  i n f l u e n c e  o f  d i e t  on t h e  
c h a r a c t e r  o f  t h e  p a in s  i s  p ro b a b ly  v e ry  i m p o r t a n t ,  a  s a l t - f r e e ,  
p r o t e i n - f r e e  d i e t  b e in g  a c c r e d i t e d  w i t h  r e n d e r in g  a  l a b o u r  
c o m p a ra t iv e ly  p a i n l e s s .
S o c i a l  f a c t o r s  a r e  im p o r ta n t  i n  th e  r e g i s t e r i n g  o f  p a i n ,  
th e  p o o r  c l a s s  b e in g  su p p o sed  t o  have  l e s s  p a i n f u l  l a b o u r s  
( c l i n i c a l l y ,  n o t  n e c e s s a r i l y  s u b j e c t i v e l y ) .  R a c i a l  f a c t o r s  
a r e  a l s o  r e p u t e d  t o  i n f l u e n c e  t h e  s e v e r i t y  o f  t h e  p a i n s ,  b u t  
a c c o u n ts  o f  l a b o u r s  i n  u n c i v i l i s e d  r a c e s  te n d  t o  d i s p r o v e  t h e  
c la im  t h a t  t h e i r  l a b o u r  i s  p a i n l e s s  e . g .  i n  Engelm an’s  "Labour 
Among P r i m i t i v e  P e o p l e s " .  P ro b a b ly  t h e i r  a p p a r e n t l y  e a sy
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p a i n l e s s  l a b o u r s  a r e  due i n  no sm a ll  p a r t  t o  a  c o m b in a t io n  
o f  t h e  p s y c h o l o g ic a l  and t h e  p h y s i c a l  f a c t o r s ,  b e in g  m e n ta l ly  
e n u re d  t o  s u f f e r i n g  and p h y s i c a l l y  v e ry  f i t  t o  u ndergo  th e  
o r d e a l  o f  l a b o u r .
The C a u s a t io n  o f  L abour ',P a i n s ' , .
I t  has  t o  be  remembered t h a t  l a b o u r  " p a in s "  a r e  r e f e r r e d  
i n  c h a r a c t e r .  MacKenzie d e v e lo p e d  t h e  c o n c e p t io n  o f  r e f e r r e d  
p a i n ,  and p o s t u l a t e d  a  v i s c e r o - s e n s o r y  and  v i s c e r o - m o to r  r e f l e x  
( J .  MacKenzie, Symptoms and t h e i r  I n t e r p r e t a t i o n ,  4 t h  E d i t i o n ,  
1920.) More r e c e n t l y ,  M orley (Abdominal p a i n ,  1931) h a s  
c h a l le n g e d  MacKenzie*s t h e o r y ;  i n  h i s  (M o r le y 's )  o p in io n  
" r e f e r r e d  p a i n  o n ly  a r i s e s  from  i r r i t a t i o n  o f  n e r v e s  w hich a re  
s e n s i t i v e  t o  t h o s e  s t i m u l i  t h a t  p ro d u ce  p a i n  when a p p l i e d  t o  
th e  s u r f a c e  o f  t h e  body o’* M orley t h e r e f o r e  in t r o d u c e d  th e  
te rm s " p e r i t o n e o - c u ta n e o u s  r a d i a t i o n "  and  " p e r i t o n e o - m u s c u la r  
r i g i d i t y " .  Modern p h y s i o l o g i c a l  o p in io n  r e j e c t s  th e  
p o s s i b i l i t y  o f  a c c u r a t e l y  l o c a l i z e d  abd om inal p a i n  b e in g  
c au se d  by i r r i t a t i o n  o f  au tonom ic  n e r v e s .
D e v e lo p in g  M acK enz ie 's  th e o ry  o f  v i s c e r o - s e n s o r y  r e f l e x ,  
w hich has  h e ld  t h e  s u p p o r t  o f  p h y s i o l o g i s t s ,  i t  h a s  b een  
s u g g e s te d  by T h e o b a l d t h a t  " th e  p a in s  o f  l a b o u r ,  w i th  th e  
e x c e p t io n  o f  t h e  s t r e t c h i n g  o f  t h e  p e r in a eu m  d u r i n g  d e l i v e r y ,  
a r e  l a r g e l y ,  i f  n o t  e n t i r e l y  r e f e r r e d  a lo n g  c u ta n e o u s  n e r v e s . "  
The abdom inal p a i n  may be c o m p le te ly  a b o l i s h e d  by i n f i l t r a t i n g  
t h e  i l i o - h y p o g a s t r i c  and  i l i o - i n g u i n a l  n e r v e s ,  and t h e  s a c r a l
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p a i n  can be m ark ed ly  d im in i s h e d ,  i f  n o t  c o m p le te ly  r e l i e v e d ,  
by i n f i l t r a t i n g  t h e  p u d e n d a l  n e r v e s .  Prom t h e s e  o b s e r v a t i o n s ,  
i f  s u b s t a n t i a t e d ,  i t  i s  p r o b a b le  t h a t  l a b o u r  p a i n s  a r e  r e f e r r e d  
i n  c h a r a c t e r ,  b e in g  r e a l l y  a s s o c i a t e d  s o m a tic  p a in s  f e l t  i n  t h e  
body w a l l  s u p p l i e d  by t h e  c e r e b r o s p i n a l  n e rv e s  o f  t h e  same 
segm ent o f  t h e  c o r d .  L abour " p a in "  i s  t h e r e f o r e  an  exam ple o f  
a  v i s c e r o - s e n s o r y  r e f l e x ,  t h e  s e n s a t i o n  a r i s i n g  i n  th e  s t i m u l a ­
t i o n  o f  s e n s o r y  n e rv e  tw ig s  i n  th e  p e l v i c  v i s c e r a  and c o n n e c t iv e  
t i s s u e  and  m u sc u la r  p l a n e s  by t h e  d e s c e n t  o f  t h e  f o e t u s  f o l l o w ­
in g  u t e r i n e  c o n t r a c t i o n .  The p a i n l e s s n e s s  o r  o th e r w is e  o f  
l a b o u r  would t h e r e f o r e  a p p e a r  i n  p a r t  t o  depend upon  v a r i a t i o n s  
i n  th o s e  s e n s o ry  s t i m u l i ;  t h e  d e g re e  o f  r e s i s t a n c e  o f  th e  
p e l v i c  f l o o r  and p e l v i c  s o f t  t i s s u e s  i n  g e n e r a l  w i l l  d i r e c t l y  
i n f lu e n c e  t h e  m agn itude  o f  th e  s e n s o r y  im p r e s s io n s ,  o r  i n  
o t h e r  w ords , t h e  amount o f  r e f e r r e d  p a i n  f e l t  by th e  p a t i e n t  
w i l l  v a ry  d i r e c t l y  w i th  th e  amount o f  r e s i s t a n c e  o f f e r e d  by the  
p e l v i c  s t r u c t u r e s  t o  t h e  d e s c e n t  o f  t h e  f o e t u s .  S i m i l a r l y ,  
i n  r e g a r d  t o  u t e r i n e  c o n t r a c t i o n s ,  i t  may be  t h a t  th e  d e g re e  
o f  t e n s i o n  d e v e lo p ed  i n  th e  c o n t r a c t i n g  m usc le  c e l l  s e t s  up a  
c o r re s p o n d in g  v i s c e r o  s e n s o r y - r e f l e x  w hich i s  f e l t  s u b j e c t i v e l y  
a s  p a i n .  The s p i n a l  segment in v o lv e d  i s  t h e  f i r s t  lum bar 
segm en t,  w hich  e x p la in s  why low  s p i n a l  a n a e s t h e s i a  d o e s  n o t  
a b o l i s h  c o m p le te ly  t h e  abdom inal p a i n s  o f  l a b o u r .
L abour p a i n s  a r e  t h e r e f o r e  due t o  r e f e r r e d  p a i n ,  which
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a r i s e s  a s  a  r e s u l t  o f  -
(1 )  C o n t r a c t i o n s  o f  u t e r i n e  m u sc le .
(2 )  S t r e t c h i n g  o f  t h e  s o f t  t i s s u e s  o f  t h e  p e l v i s ,  
o r  (3 )  To a  c o m b in a t io n  o f  b o t h  (1 )  and ( 2 ) .
U t e r in e  m usc le  i s  u n s t r i p e d  o r  i n v o l u n t a r y .  As s u c h  i t  i s
n o t  u n r e a s o n a b le  t o  assum e t h a t  i t s  c o n t r a c t i o n s  must be
s u b j e c t  t o  th e  same law s t h a t  g o v e rn  smooth m uscle  a c t i o n
e ls e w h e r e ,  e . g .  i n  t h e  a l im e n ta r y  t r a c t ,  t h e  b l a d d e r ,  and t h e
h e a r t ;  a l th o u g h  t h e  l a t t e r  d i f f e r s  from o t h e r  p l a i n  m u s c le s ,
i n  t h a t  i t  h a s  an i n t r i n s i c ,  i n h e r e n t ,  mechanism o f  c o n t r a c t i o n ,
which h a s  n o t  y e t  b e en  p ro v e d  t o  e x i s t  i n  t h e  c a se  o f  th e
u t e r u s ,  a l th o u g h  i t  i s  a  p o s s i b i l i t y  w hich  c a n n o t  be  e x c lu d e d .
The no rm al p h y s i o l o g i c a l  c o n t r a c t i o n s  o f  u n s t r i p e d  m uscle 
a r e  p a i n l e s s :  t h e  i n t e r m i t t e n t  c o n t r a c t i o n s  o f  t h e  p r e g n a n t ,
n o t  t h e  p a r t u r i e n t ,  u t e r u s  a r e  p a i n l e s s  -  t h e s e  c o n t r a c t i o n s  
a r e  p h y s i o l o g i c a l .  I n  l a b o u r  t h e  c o n t r a c t i o n s  v a ry  i n  
i n t e n s i t y  -  th e y  become p r o g r e s s i v e l y  s t r o n g e r ;  b u t  th e  
c l i n i c i a n  w i l l  n o te  o f t e n  t h a t  th e  l a b o u r  c o n t r a c t i o n s  i n  th e  
f i r s t  s t a g e  o f  l a b o u r  a r e  n o t  n e c e s s a r i l y  any s t r o n g e r ,  n o r  
l a s t  any lo n g e r ,  th a n  t h e  c o n t r a c t i o n s  o f  p r e g n a n c y .  D u rin g  
a n t e n a t a l  e x a m in a t io n s  one h a s  o f t e n  t o  w a i t  f o r  from  45-60  
se c o n d s  o r  more f o r  a  c o n t r a c t i o n  t o  s u b s id e  b e f o r e  c o n t in u in g  
w i th  t h e  abdom inal e x a m in a t io n :  c l i n i c a l l y  t h i s  c o n t r a c t i o n
may be  as  s t r o n g  as  t h a t  o c c u r r i n g  i n  t h e  f i r s t  s t a g e  o f  
l a b o u r :  and y e t  t h e  fo rm e r  i s  p a i n l e s s .
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The e x p l a n a t i o n  may l i e  p a r t l y  i n  th e  d e g re e  o f  t e n s i o n  
d e v e lo p e d  i n  th e  c o n t r a c t i n g  m usc le  c e l l .  ( T h is  p o i n t  i s  
d i s c u s s e d  i n  d e t a i l  i n  th e  s e c t i o n  on t h e  P h y s io lo g y  o f  m uscle  
c o n t r a c t i o n . )  The g r e a t e r  t h e  t e n s i o n  d e v e lo p e d  i n  c o n t r a c t i n g  
sm ooth m u sc le ,  t h e  g r e a t e r  t h e  p a i n  e x p e r i e n c e d :  u n d e r  t h e
p o w e r fu l  s t i m u l i  o f  l a b o u r  t h e  t e n s i o n  w i l l  become p r o g r e s s i v e l y  
g r e a t e r .  On th e  o t h e r  hand many women go th ro u g h  l a b o u r  
w i th o u t  a p p e a r in g  t o  s u f f e r  any  g r e a t  d e g re e  o f  p a i n :  o t h e r
f a c t o r s  a r e  t h e r e f o r e  i n  a c t i o n .
T u rn in g  t o  t h e  seco n d  p o i n t ,  i . e .  s t r e t c h i n g  o f  t h e  s o f t  
t i s s u e s  by th e  d e s c e n t  o f  t h e  f o e t u s  t h r o u g h  th e  b i r t h  c a n a l ,  
f u r t h e r  l i g h t  i s  th ro w n  on th e  p o i n t  a t  i s s u e ,  v i z .  t h e  c a u se  
o f  t h e  " p a in s '* .
By th e  s o f t  t i s s u e s  i s  meant a l l  t h e  s t r u c t u r e s  o f  t h e  
p e l v i c  f l o o r  and t h e  b i r t h  c a n a l  -  from  th e  p e l v i c  p e r i to n e u m  
t o  t h e  s k i n  o v e r ly in g  t h e  p e r i n a e a l  body : c e l l u l a r  t i s s u e s ,
m u s c le s ,  b lo o d  v e s s e l s ,  n e r v e s ,  v a g i n a ,  and  so  o n .
I n  l a b o u r ,  c e r t a i n  new f e a t u r e s  make t h e i r  a p p e a ra n c e  i n  
th e  mechanism o f  t h e  u t e r i n e  m u sc u la r  a c t i o n ,  v i z .  r e t r a c t i o n  
and p o l a r i t y .  As a  r e s u l t  o f  a  c o m b in a t io n  o f  t h e s e  t h e  
f o e t u s  may be l i k e n e d  to  a  f o r e i g n  body which i s  b e in g  e x p e l l e d  
from  a  v i s c u s :  t h e  m echanism i s  m ere ly  m o d i f ie d  so  t h a t  th e
f o r e i g n  body i . e .  t h e  f o e t u s ,  may e sc a p e  i n j u r y  d u r i n g  i t s  
e x p u l s io n .  The f o e t u s  i s  h ence  d r i v e n  s t r o n g l y  downwards, 
p r e s s i n g  o u t  and s t r e t c h i n g  t h e  s o f t  t i s s u e s  o f  t h e  p e l v i s  i n
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i t s  p r o g r e s s .  T h is  b u r s t i n g ,  s t r e t c h i n g ,  and  t e a r i n g  
i n e v i t a b l y  g iv e  r i s e  to  s e v e r e  p a i n .  The p a i n  w i l l  v a ry
w i th  th e  i n t e n s i t y  o f  t h e  c o n t r a c t i o n .  I t  w i l l  a l s o  v a ry
w i th  th e  d e g re e  o f  r e s i s t a n c e  o f  t h e  t i s s u e s .  I t  w i l l  
s y n c h ro n iz e  w i th  t h e  acme o f  t h e  c o n t r a c t i o n ,  f o r  o n ly  d u r in g  
a  c o n t r a c t i o n  w i l l  f u r t h e r  p r e s s u r e  be e x e r t e d  on , e s p e c i a l l y ,  
t h e  n e rv e  f i l a m e n t s  fo u n d  i n  t h e  p e l v i c  and o t h e r  s o f t  t i s s u e s .  
Between th e  c o n t r a c t i o n s  t h e  p r e s s u r e  w i l l  b e ,  t o  a  g r e a t  
e x t e n t ,  r e l i e v e d ,  a l th o u g h  a  c e r t a i n  amount o f  p r e s s u r e  w i l l  
be k e p t  up by u t e r i n e  r e t r a c t i o n .  D uring  th e  m u sc u la r  
c o n t r a c t i o n  -  and o n ly  t h o s e  m u s c u la r  c o n t r a c t i o n s  w hich  a re  
s t r o n g  enough t o  open up t h e  s o f t  t i s s u e s  -  th e  s t r e t c h i n g  and 
p o s s i b l y  t e a r i n g  o f  t h e  s o f t  s t r u c t u r e s  g iv e s  r i s e  t o  a c u te  
p a in ;  be tw een  th e  c o n t r a c t i o n s ,  r e t r a c t i o n  m a in t a in s  t h e  
p r o g r e s s  g a in e d  by th e  p r e c e d i n g  c o n t r a c t i o n ,  t h e  p r e s s u r e  i s  
r e l i e v e d  som ewhat, and d u l l  a c h in g ,  e s p e c i a l l y  b a c k a c h e ,  
su c c e e d s  t h e  a c u te  p a i n .
To advance  c e r t a i n  p o i n t s  i n  f a v o u r  o f  t h i s  c a u s a t i o n  o f  
t h e  " p a i n s ” :
(1 )  The rh y th m ic  p reg n a n cy  c o n t r a c t i o n s  a r e  n o t  f e l t  a s  
p a i n s ,  b e c a u se  t h e r e  i s  no p o l a r i t y ,  no r e t r a c t i o n ,  no p r o g r e s s  
downwards and hence  no s t r e t c h i n g  o f  t h e  s o f t  t i s s u e s .  The 
c o n t r a c t i o n  a c h ie v e s  no a l t e r a t i o n  i n  th e  p o s i t i o n  o f  t h e  
f o e t u s :  i t  i s  e x e r t e d  e q u a l l y  i n  a l l  d i r e c t i o n s  on th e  body
o f  t h e  f o e t u s :  no d i f f e r e n t i a t i o n  i n t o  u p p er  o r  lo w e r  segm ent
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a c t i o n  h a s  beg un .
(2 )  I n  a  v a r y i n g  p e r c e n t a g e  o f  c a s e s  i n  t h e i r  f i r s t  s t a g e  
o f  l a b o u r ,  s e v e r e  b a ck ach e  may be t h e  o n ly  c o m p la in t ,  a l th o u g h  
t h e  u t e r u s  i s  c o n t r a c t i n g  n o rm a l ly  and s t r o n g l y .  The p a t i e n t  
may n o t  c o m p la in  o f  any " p a i n s "  t i l l  n e a r  t h e  end o f  t h e  f i r s t  
s t a g e  when t h e  p a i n s  become e x p u l s iv e  i n  c h a r a c t e r .  The new 
f a c t o r s  su p e ra d d e d  t h e n  a re  ( i )  i n c r e a s e  i n  t h e  i n t e n s i t y ,  
f r e q u e n c y  and d u r a t i o n  o f  t h e  c o n t r a c t i o n s ,  su p p le m e n te d  by 
th e  a u x i l i a r y  f o r c e s  o f  t h e  m o th e r ,  and h ence  ( i i )  g r e a t l y  
i n c r e a s e d  s t r e t c h i n g  o f  t h e  s o f t  t i s s u e s .  The i n t e n s i t y  o f  
th e  se co n d  s t a g e  p a in s  i s  n o t  s u f f i c i e n t l y  i n c r e a s e d  t o  a c c o u n t  
f o r  t h e  g r a d u a l  t r a n s i t i o n  from  a  " p a i n l e s s "  ( i f  b a ck ach e  i s  
e x c lu d e d )  t o  a  " p a i n f u l "  l a b o u r :  t o  a  c e r t a i n  e x t e n t  t e n s i o n
i n  th e  m usc le  c e l l  i s  i n c r e a s e d ,  w i th  a  c o r r e s p o n d in g  a p p e a r ­
ance  o f " p a i n " ,  b u t  t h i s  c a n n o t  a c c o u n t  f o r  a l l  t h e  p a i n  f e l t .  
The b e a r in g  down f o r c e s  o f  t h e  m other a r e  now i n  e v id e n c e  and 
t h e s e  o b v io u s ly  su p p lem en t t h e  amount o f  p r e s s u r e  b e in g  e x e r t e d  
on t h e  p e l v i c  and p e r i n a e a l  s o f t  t i s s u e s ,  i n c l u d i n g  th e  
s e n s o ry  n e r v e s  and  g a n g l i a . .
M oreover, th e  p a r t u r i e n t  m other w i l l  d e s c r i b e  t h e  
a g o n iz in g  p a in s  ju s t ;  a s  th e  head  i s  b e in g  c row ned , o r  p a s s i n g  
o v e r  t h e  p e r in a e u m , as  " b u r s t i n g " ,  " t e a r i n g " ,  o r  " r e n d in g " ,  i n  
c h a r a c t e r .  Here t h e  p a in s  a r e  most i n t e n s e ,  and h e r e  a l s o  the  
s t r e t c h i n g  o f  t h e  s o f t  t i s s u e s  -  i n  t h i s  c a s e  t h e  f i b r o - e l a s t i c  
pe rin aeu m  -  i s  g r e a t e s t .
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(3 ) A f t e r  t h e  end o f  t h e  t h i r d  s t a g e  o f  l a b o u r ,  th e  
u t e r u s  i s  f u l l y  r e t r a c t e d :  d u r in g  a  c o n t r a c t i o n  i t  becomes a s
h a rd  a s  a  c r i c k e t  b a l l :  and no p a i n  i s  f e l t .  T here  i s  a  s t r o n g
c o n t r a c t i o n ,  w i t h  f u l l  r e t r a c t i o n ,  o f  u t e r i n e  m u sc le ,  y e t  t h e  
a c t  i s  p a i n l e s s ,  due to  t h e  f a c t  t h a t  t h e r e  i s  now no p r e s s u r e  
b e in g  e x e r t e d  on th e  s o f t  t i s s u e s  o f  t h e  p e l v i c  f l o o r .  I t  
has  been  s t a t e d  t h a t  u t e r i n e  p a in s  a r e  due t o  c o m p re s s io n  o f  
t h e  t e r m i n a l  n e rv e  tw ig s  l y i n g  be tw een  t h e  m usc le  l a m e l l a e :  
b u t  t h e  c o m p re ss io n  o f  t h e s e  n e rv e  tw ig s  a f t e r  t h e  t h i r d  s t a g e  
o f  l a b o u r  must be v e ry  p o w e r fu l  in d e e d  d u r in g  a  c o n t r a c t i o n :  
t h i s  e x p la n a t i o n  i s  h en ce  i n a d e q u a t e .  The c o n t r a c t i o n s  o f  
t h e  u t e r u s  have b e en  r e c o r d e d  e x p e r im e n ta l ly  a s  m easured  by 
t r a c i n g s  o f  u t e r i n e  c o n t r a c t i o n s ,  u s i n g  a  p r e s s u r e  bag 
c o n n e c te d  up t o  a  tampon and r e c o r d i n g  l e v e r  e t c .  I t  has 
b e en  fo u n d  t h a t  a  t h i r d  s t a g e  c o n t r a c t i o n  can  be a s  s t r o n g  a s
a  seco nd  s t a g e  c o n t r a c t i o n :  y e t  no p a i n  i s  f e l t  i n  th e  l a t t e r .
I t  i s  o b v io u s  t h a t  u t e r i n e  c o n t r a c t i o n s  p e r  s e  do n o t  c a u se  
" p a i n s " .  (55)
(4 )  I n  " p r e c i p i t a t e  l a b o u r "  t h e  u t e r u s  i s  a c t i n g  s t r o n g l y  
and e f f i c i e n t l y ,  y e t  t h e  m other  may be c a u g h t  u n a w a re s ,  and 
may m ere ly  f e e l  th e  u rg e  t o  go to  s t o o l .  The g r e a t  m a jo r i t y  
o f  t h e s e  c a s e s  o c cu r  i n  m u l t i p a r a e  w i th  a l r e a d y  s t r e t c h e d  and 
r e l a x e d  m usc les  and s o f t  t i s s u e s .  The u t e r i n e  m usc le  i s  
a c t i n g  n o rm a l ly  h e r e ,  t h e  a c t u a l  m usc le  c o n t r a c t i o n s  a r e  
p a i n l e s s ,  t h e  s o f t  s t r u c t u r e s  a r e  n o t  b e in g  s e v e r e l y  s t r e t c h e d
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b e in g  a l r e a d y  l a x  and  a t o n i c ,  and  l a b o u r  p r o c e e d s  p a i n l e s s l y .  
Very r a r e l y  p a i n l e s s ,  and h ence  o f t e n  an  a p p a r e n t l y  p r e c i p i t a t e ,  
l a b o u r  may o c c u r  i n  a  p r i m i p a r a ^ - ^
(5 )  I n  e a r l y  r u p t u r e  o f  t h e  membranes w i t h ,  as  a  r e s u l t ,  
more d i r e c t  p r e s s u r e  o f  t h e  h a rd  f o e t a l  head  on th e  p e l v i c  
t i s s u e s  l a b o u r  i s  s a i d  t o  be more p a i n f u l  -  th e  p a i n s  a r e  s a id  
t o  be  more s e v e r e  and s t r o n g e r  i n  i n t e n s i t y ,  w i th  a  s u b s e q u e n t  
d im in u t io n  i n  th e  d u r a t i o n  o f  th e  f i r s t  s t a g e  o f  l a b o u r .
No d o ub t t h e  r e f l e x  s t i m u l a t i o n  fro m  th e  h e ad  p r e s s i n g  on th e  
c e r v i c a l  n e rv e  g a n g l io n  i s  r e s p o n s i b l e  f o r  t h e  i n c r e a s e d  
f r e q u e n c y  and i n t e n s i t y  o f  t h e  c o n t r a c t i o n s  o f t e n  fo und  i n  t h e s e  
c a s e s .
(6 )  The f r e q u e n t  e x h i b i t i o n  o f  warm h ip  b a th s  a t  o r  n e a r  
te rm  i s  a c c r e d i t e d  w i th  h a v in g  a  r e l a x i n g  e f f e c t  on t h e  s o f t  
t i s s u e s  o f  t h e  p e l v i s ,  by r e n d e r in g  them  more h y peraem ic  and 
c a u s in g  a  g r e a t e r  d e g re e  o f  s o f t e n i n g  o f  t h e  s o f t  t i s s u e s .
(7 )  I n  a lb u m in u r ia s  o f  p reg n a n cy  t h e r e  i s  a  s l i g h t  
p e r c e n ta g e  o f  p a i n l e s s  o r  c o m p a r a t iv e ly  p a i n l e s s ,  l a b o u r s .
The o u t s t a n d in g  f e a t u r e  o f  m ost o f  t h e s e  c a s e s  i s  s e v e r e  
b a c k a c h e ,  a l th o u g h  c l i n i c a l l y  t h e y  a re  h a v in g  v e ry  good, 
s t r o n g ,  r e g u l a r ,  l a b o u r  c o n t r a c t i o n s .  M u l t ip a r a e  and 
p r im ip a r a e  a r e  b o t h  a f f e c t e d  t h u s .  A lb u m in u r ia s  have a  v a ry ­
in g  amount o f  oedema o f  a l l  t h e  t i s s u e s :  t h e  p e l v i c  s o f t
t i s s u e s ,  and p o s s i b l y  t h e  i n t e r s t i t i a l  t i s s u e  o f  t h e  myometrium,
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p ro b a b ly  p a r t i c i p a t e  i n  t h i s  oedem atous i n f i l t r a t i o n ,  and  th e y  
a r e  t h e r e f o r e  more s o f t  and l e s s  r e s i s t a n t :  a s  a  r e s u l t  th e y
a r e  more e a s i l y ,  and h en ce  more p a i n l e s s l y ,  s t r e t c h e d .  T h is  
t h e o r y  i s  adv an ced  i n  an a t t e m p t  t o  e x p la in  th e  c o m p a ra t iv e ly  
p a i n l e s s ,  s p e e d y ,  l a b o u r s  fo u n d  to  o c c u r  i n  a lb u m in u r ia s  i n  
t h i s  i n v e s t i g a t i o n .
I n  r e c e n t  y e a r s  S i r  Thomas Lew is h as  shown t h a t  th e  p a i n  
fo u n d  i n  a n g in a  p e c t o r i s  and  i n t e r m i t t e n t  c l a u d i c a t i o n  h a s  i t s  
o r i g i n  i n  an i s c h a e m ia  o f  th e  m u s c u la tu r e .  The b lo o d  s u p p ly  i s  
t e m p o r a r i l y  i n t e r r u p t e d ,  t h e  m usc le  s t r i p e d  and u n s t r i p e d ,  i s  
d e p r iv e d  o f  oxygen , w a s te  p r o d u c t s  a c c u m u la te  and  t h e  p a i n  o f  
a n g jn a  o r  i n t e r m i t t e n t  c l a u d i c a t i o n  r e s u l t s .  I t  i s  i n t e r e s t ­
in g  t o  a p p ly  t h i s  i s c h a e m ic  th e o r y  to  u t e r i n e  m u sc le ,  f o r  t h e  
p o w e r fu l  c o n t r a c t i o n s  o f  t h e  u t e r u s  c a n ,  and m u s t ,  p ro d u c e  a  
te m p o ra ry  i s c h a e m ia  o f  t h e  m u s c u la tu r e :  how ever, t h e  b lo o d
su p p ly  o f  t h e  u t e r u s  i s  so  r i c h  t h a t  i t  i s  d i f f i c u l t  t o  a t t e m p t  
t o  a t t r i b u t e  " p a in s "  t o  an i s c h a e m ia  o f  th e  m u s c u la r i s .
I n  c o n c e a le d  a c c i d e n t a l  h aem o rrh ag e ,  th e  p a i n  i s  c o n t in u ­
o u s ,  o f  much g r e a t e r  s e v e r i t y ,  and accom panied  by sh o c k . The 
c au se  o f  t h e  p a i n  i s  s t i l l  c o n t r o v e r s i a l .  Some would h av e  i t  
due t o  t h e  haem orrhages  i n t o  and be tw een  th e  m uscle  l a m e l l a e ,  
t o g e t h e r  w i th  th e  b a l lo o n in g  and o v e r - d i s t e n s i o n  o f  t h e  u t e r i n e  
w a l l s :  h e re  th e  p a i n  i s  due t o  o v e r - s t r e t c h i n g  o f  t h e  n e rv e
f i l a m e n t s  i n  t h e  u t e r i n e  w a l l ,  t o g e t h e r  w i t h  t h e  v a ry in g  
d e g re e  o f  p lo u g h in g  up o f  t h e  u t e r i n e  m uscle  and n e r v e s  by th e
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i n t e r f a s c i c u l a r  h a e m o rrh a g e s .  O th e rs  would have  i t  t h a t  t h e  
i n t e n s e  p a i n  i s  r e a l l y  due t o  a  t e t a n i c  s t a t e  o f  t h e  u t e r i n e  
m u sc le .  T h is  ty p e  o f  p a i n  i s  p a t h o l o g i c a l ,  how ever, n o t  
p h y s i o l o g i c a l ,  w h a te v e r  i t s  n a t u r e  and c a u s a t i o n .
To sum m arize t h e r e f o r e  l a b o u r  p a in s  a r e  due t o  s e n s o ry  
im p r e s s io n s  a r i s i n g  i n
(1 )  The c o n t r a c t i n g  u t e r i n e  m u sc le ;
(2 )  Trauma due to  s t r e t c h i n g  and d i l a t i n g  o f
t h e  s o f t  s t r u c t u r e s  o f  t h e  p e l v i c  f l o o r .
I n  th e  c o n t r a c t i n g  u t e r u s , s e v e r a l  com ponents a re  fo und  each  
p ro b a b ly  c o n t r i b u t i n g  i n  v a ry in g  d e g re e  t o  th e  d e g re e  o f  p a i n  
e x p e r i e n c e d .
a) The t e n s i o n  w i th in  th e  m usc le  c e l l  i n c r e a s e s  w i t h  th e
i n t e n s i t y  o f  t h e  c o n t r a c t i o n .  I n c r e a s e  i n  t e n s i o n  
l e a d s  t o  th e  p r o d u c t i o n  o f  p a i n f u l  im p r e s s io n s .
b) The t e r m i n a l  n e rv e  tw ig s  l y i n g  be tw een  th e  m uscle
la m e l l a e  a re  c o m p re sse d .  T h i s  i s  p r o b a b ly  o f  
m inor im p o r ta n c e  i n  th e  c a u s a t i o n  o f  p a i n .
c )  I s c h a e m ia  o f  m uscle  d u r in g  c o n t r a c t i o n  may,
t h e o r e t i c a l l y ,  g iv e  r i s e  t o  p a i n .  I t  i s  i n t e r e s t i n g  
to  n o te  t h a t  th e  g r e a t e r  t h e  t e n s i o n  and t h e  s lo w e r  
th e  c o n t r a c t i o n ,  t h e  g r e a t e r  w i l l  be th e  d e g re e  o f  
i s c h a e m ia  d e v e lo p e d .
T hese v i s c e r a l  im p re s s io n s  become r e f e r r e d  a lo n g  c e r t a i n
c u ta n e o u s  n e r v e s .  A l t e r a t i o n  i n  th e  m agnitude  o f  t h e
c o n t r a c t i o n  o f  t h e  m uscle  c e l l  w i l l  c a u se  an  a l t e r a t i o n  i n
t h e  s t r e n g t h  o f  t h e  a f f e r e n t  s t i m u l i ;  a n d ,  s i m i l a r l y ,
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a l t e r a t i o n  i n  t h e  r e s i s t a n c e  o f  t h e  p e l v i c  and p e r i n a e a l  
s t r u c t u r e s  e . g .  th ro u g h  m u l t i p a r i t y ,  oedema, h e a t ,  and  d e g re e  
o f  deve lo pm en t o f  t h e  p e l v i c  f l o o r  e t c . ,  w i l l  c au se  a  
p r o p o r t i o n a t e  a l t e r a t i o n  i n  th e  n a t u r e  o f  t h e  a f f e r e n t  s t i m u l i .  
The w eaker t h e  a f f e r e n t  s t i m u l i  t h e  l e s s  p a i n f u l  t h e  l a b o u r .
i i . Muscle R e t r a c t i o n .
R e t r a c t i o n  i s  t h e  name a p p l i e d  t o  t h a t  p r o g r e s s i v e  and 
pe rm anen t d im in u t io n  i n  l e n g t h  o f  a  m uscle  w hich accom pan ies  
and su c c e e d s  c o n t r a c t i o n  o f  t h a t  m u sc le .  I t  may, how ever, 
o c c u r  in d e p e n d e n t ly  o f  a  c o n t r a c t i o n ,  i . e .  i t  may o c c u r  i n  t h e  
ab sen ce  o f  a  c o n t r a c t i o n .  I t  i s  p o s s i b l e  f o r  r e t r a c t i o n  to  
d i s a p p e a r ,  and hence  i t  i s  n o t ,  s t r i c t l y  s p e a k in g ,  p e rm a n en t  -  
e . g .  i n  a t o n i c  p o s t - p a r tu m  haem orrhage  t h e  u t e r u s  may be  
c o m p le te ly  r e l a x e d .  The f u n c t i o n  o f  r e t r a c t i o n  i s  t o  m a in ta in  
t h e  a d v an tag e  g a in e d  by th e  p r e c e d in g  c o n t r a c t i o n .
R e t r a c t i o n  i s  n o t  a  f e a t u r e  r e s e r v e d  f o r  a p p l i c a t i o n  t o  
u t e r i n e  m uscle  a c t i o n :  i t  i s  fo u n d  a l s o  i n  th e  mechanism of
b l a d d e r  and bowel a c t i o n .  C l i n i c a l l y  i t  i s  o b se rv e d  by th e  
hand on th e  abdomen n o t i c i n g  how t h e  l e v e l  o f  t h e  fu n d u s  
de sce n d s  as  th e  head  d e sce n d s  low er i n  th e  p e l v i s .  R e t r a c t i o n  
i s  m e r e ly ' s p e c i a l l y  d e v e lo p e d  i n  th e  c a se  o f  t h e  u t e r i n e  
m u sc le .
I n  t h e  b l a d d e r  r e t r a c t i o n  o c c u r s ,  b u t  i t  i s  p o s s i b l e  t o  
a g a in  r e - d i s t e n d  a  r e t r a c t e d  and empty b l a d d e r .  Not so  i n
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t h e  u t e r u s  -  i t  i s  p e rm a n e n t ,  and o n ly  d i s a p p e a r s  when 
m u sc u la r  t o n e  i s  a b o l i s h e d .  The d e g re e  o f  r e t r a c t i o n  p r e s e n t  
i s  t h e r e f o r e  a  good c l i n i c a l  in d e x  o f  th e  t o n e  o f  t h e  u t e r i n e  
m u sc le ;  w here t o n e  i s  n o rm a l ,  r e t r a c t i o n  i s  n o rm a l:  when
t o n e  i s  a l t e r e d ,  a s  i n  g e n e r a l  o r  l o c a l  t o n i c  c o n t r a c t i o n  s e e n  
i n  some c a s e s  o f  d y s t o c i a ,  r e t r a c t i o n  i s  a l s o  i n f l u e n c e d ,  and 
t h e  r e s u l t  i s  i n j u r i o u s  b o th  t o  m o the r  and f o e t u s .
I n  th e  f i r s t  s t a g e  o f  l a b o u r ,  r e t r a c t i o n  m a in ta in s  w h a t­
e v e r  p r o g r e s s  has  been  g a in e d  by t h e  p r e c e d in g  c o n t r a c t i o n s ,  
by p r e v e n t i n g  t h e  f o e t u s  from  r e c o i l i n g ,  as i t  w e re ,  a t  t h e  
end o f  a  c o n t r a c t i o n ,  i t  h e lp s  t o  d i l a t e  and s t r e t c h  th e  s o f t  
p a r t s ,  t o  open up t h e  b i r t h  c a n a l  and t o  a i d  i n  th e  d e s c e n t  o f 
t h e  f o e t u s .  I t  g i v e s  t o  l a b o u r  i t s  p r o g r e s s i v e  c h a r a c t e r .
At t h e  same t im e  t h i s  r e t r a c t i o n  i s  n o n - i n j u r i o u s  to  th e  
f o e t u s ,  e x e r t i n g  o n ly  s te a d y  p r e s s u r e  on t h e  u p p e r  p o l e  o f  t h e  
u t e r u s ,  n o t  co m p ress in g  t h e  u t e r i n e  c o n te n t s  a s  i n  a  c o n t r a c ­
t i o n :  t h e r e  i s  t h e r e f o r e  no i n t e r f e r e n c e  w i th  t h e  p l a c e n t a l  and
u t e r i n e  c i r c u l a t i o n  d u r in g  r e t r a c t i o n ,  i n  t h e  f i r s t  s t a g e  a t  
l e a s t .  I n  t h e  t h i r d  s t a g e  o f  l a b o u r ,  r e t r a c t i o n  becomes 
co m p le te  and i t  i s  d e f i n i t e l y  t h e  b e s t  h a e m o s ta t i c  d e v i s a b l e .
C e r t a i n  a u th o r s  would have i t  ( F a i r b a i m 1^ ? ) ) t h a t  t h e  
c a u se  o f  u t e r i n e  p a i n s  i s  t o  be  fo u n d  i n  r e t r a c t i o n . The 
p reg n an cy  c o n t r a c t i o n s  a r e  n o t  f e l t  b e c a u se  t h e r e  i s  no 
r e t r a c t i o n  p r e s e n t :  i n  l a b o u r ,  r e t r a c t i o n  a p p e a rs  a s  a  new
f e a t u r e  o f  t h e  u t e r i n e  mechanism and t h e  " p a in s "  f o l lo w :  ;
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m o reo v e r ,  t h e  " p a i n s ” i n c r e a s e  i n  s e v e r i t y  a s  r e t r a c t i o n  
p r o g r e s s e s  and t h e  head  d e sc e n d s  th r o u g h  th e  b i r t h  c a n a l .  
U n f o r t u n a t e ly ,  t h i s  s u g g e s t e d  c a u s e  o f  " p a i n s "  d o e s  n o t  a c c o u n t  
f o r  t h e  a b se n c e  o f  p a i n  when th e  u t e r u s  i s  f u l l y  r e t r a c t e d ,  as  
a f t e r  t h e  t h i r d  s t a g e  o f  l a b o u r ;  n o r  t h o s e  c a s e s  w hich  have 
good p r o g r e s s ,  and r e t r a c t i o n ,  i n  t h e  a b se n c e  o f  " p a i n s " .  The 
ab sen c e  o f  " p a i n s "  a f t e r  t h e  t h i r d  s t a g e  o f  l a b o u r  h a s  b e en  
a s c r i b e d  t o  t h e  f a c t  t h a t  r e t r a c t i o n  i s  t h e n  c o m p le te :  no
f u r t h e r  r e t r a c t i o n  i s  p o s s i b l e ,  and h e n c e  t h e r e  a r e  no p a i n s .
i i i .  P o l a r i t y .
P o l a r i t y  i s  n o t  a  new f e a t u r e  w hich  d e v e lo p s  d u r in g
la b o u r ;  i t  i s  found  i n  th e  u t e r u s  d u r in g  p re g n a n c y .  Nor i s
p o l a r i t y  o f  m u sc u la r  a c t i o n  c o n f in e d  t o  u t e r i n e  m u sc u la r
a c t i o n  -  i t  i s  found  a l s o  i n  th e  c o n t r a c t i n g  b l a d d e r  and re c tu m .
By th e  te rm  p o l a r i t y ,  i n  r e l a t i o n  to  t h e  u t e r u s ,  i s  meant 
c o n t r a c t i o n  o f  t h e  u p p e r  a c t i v e  segm ent o f  t h e  u t e r u s ,  w i th  
c o - o r d i n a t e d  r e l a x a t i o n  o f  t h e  lo w e r  p a s s i v e  segm ent o f  t h e  
u t e r u s ,  o r  v i c e  v e r s a .  D uring  p re g n a n c y  th e  r e v e r s e  h o ld s  
good, t h e  u p p e r  segm ent (body) o f  t h e  u t e r u s  b e in g  i n  a  s t a t e  
o f  r e l a x a t i o n ,  t h e  lo w e r  segm ent ( i s th m u s  and c e r v i x )  i n  a  
s t a t e  o f  c o n t r a c t i o n .  T h is  i s  o b v io u s ly  e s s e n t i a l  t o  th e  
c o n t in u a n c e  o f  g e s t a t i o n .
P o l a r i t y  must t h e r e f o r e  be  c o - o r d i n a t e d ,  c o - o r d i n a t i o n  
b e in g  d e p en d e n t  on th e  i n t e g r i t y  o f  t h e  n e rv o u s  c o n n e c t io n s .
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Where t h i s  n e rv o u s  c o - o r d i n a t i o n  i s  i n t e r f e r e d  w i t h ,  o r  
p e r v e r t e d ,  l a b o u r  comes t o  an  im p asse  and  no p r o g r e s s  i s  
p o s s i b l e :  su c h  a  c o n d i t i o n  i s  found  i n  spasm o f  t h e  c e r v i x ,
w here t h e  m uscle  i n  r e l a t i o n  t o  t h e  c e r v i x  and  lo w e r  u t e r i n e  
segm ent c o n t r a c t s  i n s t e a d  o f  r e l a x i n g .  P o l a r i t y  i s  a n a lo g o u s  
t o  t h e  p h y s io lo g y  o f  o t h e r  m u sc u la r  o rg a n s  i n  w hich  c o n t r a c t i o n s  
o f  t h e  m u sc le s  o f  t h e  body o f  a  v i s c u s  i s  a t t e n d e d  by r e l a x a t i o n  
o f  th e  m u sc le s  g u a rd in g  i t s  e x i t .  The r e v e r s e  a l s o  h o l d s  good 
e . g .  s t r e t c h i n g  t h e  an u s  o f  an  i n f a n t  w i th  th e  l i t t l e  f i n g e r  
s t i m u l a t e s  e v a c u a t io n  o f  t h e  b o w e l.
The a n a lo g y  w i th  p e r i s t a l s i s  i s  ev en  g r e a t e r .  The 
a n a lo g y  i s  so  c l o s e  -  c o n t r a c t i o n  o f  one segm en t w i th  
a s s o c i a t e d  r e l a x a t i o n  o f  t h e  segm ent above o r  b e lo w  i t  -  t h a t  
u t e r i n e  p o l a r i t y  may have  o r i g i n a t e d  i n ,  and d e v e lo p e d  from , 
p e r i s t a l s i s .  I n  th e  t u b a l  u t e r i  o f  th e  lo w e r  mammals t h e  
c o n t r a c t i o n s  a r e  p e r i s t a l t i c  i n  c h a r a c t e r ,  b u t  t h i s  p e r i s t a l t i c  
a c t i o n  i s  l o s t  a s  t h e  t u b a l  form o f  u t e r u s  d e v e lo p s  i n t o  t h a t  
fo u n d  i n  t h e  h i g h e r  mammals.
i v .  F o rm a tio n  o f  t h e  Upper and Lower Segm ents o f  U t e r u s .
As a  r e s u l t  o f  t h e s e  phenomena o f  p o l a r i t y ,  c o n t r a c t i o n  
and r e t r a c t i o n ,  t h e  u t e r i n e  m uscle  becomes d i f f e r e n t i a t e d  i n t o  
two segm en ts  w i th  c o m p le te ly  d i f f e r e n t  p h y s i o l o g i c a l  a c t i o n s .
The m uscle  f i b r e s  o f  th e  u p p e r  p o l e  o f  t h e  u t e r u s  -  i n  what 
c o r re s p o n d s  t o  th e  fundus and body o f  t h e  u t e r u s  ( e x c lu d in g
t h e  i s th m u s )  -  a r e  i n  t h i s  c a s e  t h e  u p p e r ,  a c t i v e ,  c o n t r a c t i l e  
p a r t  o f  t h e  u t e r u s ;  c o n t r a c t i o n  w i th  i t s  accom panying 
r e t r a c t i o n  r e s u l t s  i n  th e  m usc le  f i b r e s  o f  t h e  u p p e r  segm ent 
b e in g  p r o g r e s s i v e l y  and  p e rm a n e n t ly  s h o r t e n e d  and t h i c k e n e d .
The m uscle  o f  t h e  lo w er  p o le  o f  t h e  u t e r u s ,  and  e s p e c i a l l y  t h a t  
p a r t  o f  t h e  u t e r u s  w hich  o r i g i n a t e s  from  t h e  grow th  and 
developm ent o f  t h e  i s th m u s ,  i s  r e l a x e d .  The r e s u l t  i s  t h a t  
t h i s  lo w e r  u t e r i n e  r e l a x e d  segm ent o f  m usc le  becomes p r o g r e s ­
s i v e l y  more t h in n e d  and s t r e t c h e d  by t h e  a c t i v e  c o n t r a c t i o n  and 
r e t r a c t i o n  o f  t h e  u p p e r  s e g m e n t .  The a c t i o n  o f  t h e  l o n g i t u d ­
i n a l  an d , t o  a  l e s s e r  e x t e n t ,  t h e  o b l iq u e  m usc le  f i b r e s  i s  t o  
p r o g r e s s i v e l y  p u l l  up t h e  l o n g i t u d i n a l  m uscle  f i b r e s  o f  th e  
lo w e r  seg m en t,  which o f f e r  no r e s i s t a n c e  t o  t h i s  upward p u l l .  
Hence t h e  c e r v i x  becomes f i r s t  e f f a c e d ;  t h e  c e r v i c a l  c a n a l  
a s  su c h  d i s a p p e a r s ,  t h e  i n t e r n a l  os i s  o b l i t e r a t e d .  The 
c e r v i c a l  c a n a l  becomes f i r s t  c o n e - sh a p e d  w i th  th e  b a se  upperm ost 
a t  t h e  i n t e r n a l  o s :  t h e  c a n a l  becomes p r o g r e s s i v e l y  s h o r t e r
t i l l  on ly  t h e  e x t e r n a l  o s  i s  l e f t  t o  r e p r e s e n t  t h e  c e r v i x .
T h is  i n  t u r n  becomes g r e a t l y  t h in n e d  o u t ,  f o rm in g ,  a s  i t  w ere , 
a  d iaph ragm  s t r e t c h i n g  a c r o s s  t h e  v a u l t  o f  t h e  v a g in a ,  w i th  
t h e  e x t e r n a l  os as  an a p e r t u r e  i n  t h i s  d iap h rag m . As th e  
p u l l i n g  o u t - a n d -u p  p r o c e s s  p ro c e e d s  t h i s  a p e r t u r e  becomes 
g r a d u a l ly  l a r g e r  u n t i l  t h e  c e r v i x  u l t i m a t e l y  d i s a p p e a r s .
The v a g in a  and t h e  c a v i t y  o f  t h e  u t e r u s  a r e  t h e n  c o n t in u o u s ,  
and t h e  b i r t h  p a ssa g e  h as  been  c a n a l i z e d .
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I n  th e  l a t e r  m onths o f  p re g n a n c y ,  t h e  low er  u t e r i n e  
segm ent i s  b e in g  g r a d u a l l y  p r e p a r e d  f o r  i t s  p a s s i v e  p a r t  i n  
l a b o u r ,  b u t  i t  do es  n o t  become f u l l y  d e v e lo p e d  t i l l  l a b o u r  h a s  
s e t  i n .  I n  ex am in in g  m u l t i p a r a e  and p r i m i p a r a e  n e a r  te rm  i t  
w i l l  o f t e n  be fo u n d  t h a t  th e  c e r v i c a l  c a n a l  has  b een  e f f a c e d  
b e f o r e  l a b o u r ,  th e  c e r v i x  b e in g  r e p r e s e n t e d  m ere ly  by th e  
e x t e r n a l  o s .  The l e s s  t h e  c e r v i c a l  c a n a l  i s  o b l i t e r a t e d  a t  
t h e  b e g in n in g  o f  l a b o u r  t h e  g r e a t e r  i s  t h e  r e s i s t a n c e  d u r in g  
th e  c o n t r a c t i o n s  o f  l a b o u r .  L abour c a n n o t  be ju d g e d  a c c o rd in g  
t o  t h e  a m p l i tu d e  o f  t h e  c o n t r a c t i o n s  a l o n e ,  w i th o u t  a t  t h e  
same t im e  f i n d i n g  what r e l a t i o n  t h a t  b e a r s  t o  t h e  g e n e r a l  
c o n d i t i o n  o f  t e n s i o n  and t h e  r e s i s t a n c e  o f  t h e  c e r v i x  i n  e a c h  
c a s e .  K r e i s ^ ^  m a in t a in s  t h a t  s e v e r e  b a ck ach e  n e a r  te rm  i s  
a  p a t h o l o g i c a l  p r e l u d e  t o  l a b o u r  and i n d i c a t e s  a  c o n s i d e r a b l e  
r e s i s t a n c e  o f  t h e  c e r v i x ,  w hich  he a t t r i b u t e s  t o  spasm o f  t h e  
c e r v i c a l  m u sc le ,  i . e .  t o  p e r v e r t e d  p o l a r i t y ,  r e s u l t i n g  from  
i n t e r f e r e n c e  w i th  t h e  norm al r e f l e x  n e rv o u s  m echanism .
3 .  THE SECOND STAGS Qg LABOUR.
The a c t i o n  o f  t h e  u t e r u s  i n  t h e  se c o n d  s t a g e  o f  l a b o u r  
d i f f e r s  m a in ly  i n  d e g re e .  No new f e a t u r e s  a r e  fo u n d ; th e  
c o n t r a c t i o n s  i n c r e a s e  s l i g h t l y  i n  i n t e n s i t y ,  i n  f r e q u e n c y ,  and 
i n  d u r a t i o n ,  b u t  o th e rw is e  t h e  n a tu r e  o f  t h e  c o n t r a c t i o n s  i s  
u n a l t e r e d .  The "pains '*  i n c r e a s e  i n  s e v e r i t y  i n  t h e  g r e a t  
m a j o r i t y  o f  norm al c a s e s ,  p ro b a b ly  due to  th e  i n c r e a s e  i n  t h a
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t e n s i o n  d e v e lo p e d  i n  th e  m usc le  c e l l  w i th  t h e  i n c r e a s e  i n  
s t r e n g t h  o f  t h e  c o n t r a c t i o n ,  and t o  th e  g r e a t e r  p r e s s u r e  now 
b e in g  e x e r t e d  on t h e  s o f t  p a r t s  a s  th e  p r e s e n t i n g  p a r t  d e s c e n d s .  
A cco rd ing  as  t h e  u t e r u s  e x p e l s  th e  f o e t u s  and t h e  u t e r i n e  
c a v i t y  i s  t h e r e b y  d im in is h e d  i n  c a p a c i t y ,  so  d o e s  r e t r a c t i o n  
i n c r e a s e  and t h e  fundus f o l l o w  down t h e  u p p e r  p o l e  o f  t h e  
d e sc e n d in g  f o e t u s .  The d i f f e r e n t i a t i o n  i n t o  u p p e r  and lo w e r  
segm en ts  i s  now g r e a t l y  i n  e v id e n c e ,  t h e  l i n e  o f  d e m a rc a t io n  
be tw een  t h e  two segm ents b e in g  now m a n i f e s t  c l i n i c a l l y  a s  a  
t r a n s v e r s e  r i d g e  n o rm a l ly  s i t u a t e d  a b o u t  2 i n c h e s  above  t h e  
sym physis  p u b i s .  I t  i s  known a s  a  " r e t r a c t i o n  r i n g " ,  and t h e  
v a r i a t i o n  i n  t h e  l e v e l  o f  t h e  r e t r a c t i o n  r i n g  i s  a  v a lu a b le  
c l i n i c a l  in d e x  o f t h e  s t a t e  o f  t h e  u t e r i n e  m u s c u la tu re  i n  c a s e s  
o f  o b s t r u c t e d  l a b o u r ,  where i t  g r a d u a l l y  a sc e n d s  i n  t h e  abdomen 
t i l l  i t  may be  fo u n d  a s  h ig h  a s  t h e  u m b i l i c u s  i n  advanced  
d y s t o c i a .  To t h i s  r i n g ,  i n  p a t h o l o g i c a l  l a b o u r s ,  t h e  name 
" B a n d l ’s  r i n g "  has  been  g i v e n ,  a l th o u g h  i t  was f i r s t  d e s c r i b e d  
by B raune .
As t h e  se c o n d  s t a g e  p r o g r e s s e s ,  th e  u p p e r  segm ent becomes 
g r a d u a l ly  t h i c k e r ,  t h e r e f o r e ,  and t h e  lo w e r  segm ent t h i n n e r  
and more d i s t e n d e d .
A new f e a t u r e  i s  fo u n d  i n  th e  secon d  s t a g e  o f  l a b o u r ,  
b u t  i t  i s  r e a l l y  an e x t r i n s i c  f a c t o r  and h a s  n o t h in g  t o  do 
w i th  th e  i n t r i n s i c  a c t i o n  o f  t h e  u t e r u s ,  v i z .  t h e  a p p e a ra n c e
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o f  a  b e a r i n g  down, a c t i o n  on t h e  p a r t  o f  t h e  m o th e r .  I t  i s  
i n  g r e a t  m easure  due t o  t h i s  b e a r i n g  down a c t i o n  by  t h e  
’’a u x i l i a r y  f o r c e s ” -  t h e  abd om inal m u sc le s  -  t h a t  th e  
c o n t r a c t i o n s  become e x p u l s iv e  i n  c h a r a c t e r .  The m o the r  
i n v o l u n t a r i l y  b e g in s  t o  e x p e l  t h e  f o e t u s  a lo n g  t h e  b i r t h  c a n a l .  
The im p o r ta n c e  o f  t h e  b e a r i n g  down e f f o r t s  o f  t h e  m o th e r  
c a n n o t  be  e x a g g e r a te d :  w i th o u t  th em , l a b o u r  may b e  t e r m i n a t e d
n o r m a l ly ,  b u t  t h e  p r o c e s s  i s  g r e a t l y  s low ed  up and t h e  l i f e  o f  
th e  c h i l d  t h e r e b y  j e o p a r d i s e d .
The m o th e r 's  p r im e  o b j e c t  now i s  t o  e x p e l  t h e  f o e t u s ,  and 
n e a r  t h e  end o f  t h e  se c o n d  s t a g e  sh e  becomes a p p a r e n t l y  power­
l e s s  t o  c o n t r o l  th e  u t e r i n e  c o n t r a c t i o n s ,  a l th o u g h  by making a  
s t r o n g  m en ta l  e f f o r t  sh e  sh o u ld  be a b le  t o  c u rb  h e r  b e a r in g  
down a c t i o n .  The c o n t r a c t i o n s  now s u c c e e d  one a n o th e r  i n  
r a p i d  s u c c e s s io n  u n t i l  when th e  head  i s  p a s s i n g  o v e r  th e  
p e r in a eu m  she  f e e l s  as i f  she  i s  b e in g  t o m  a s u n d e r .  The p a i n  
a t  t h i s  s t a g e  may be so  s e v e re  t h a t  sh e  may f a i n t ,  and h a s  
even b e en  known to  go t e m p o r a r i l y  i n s a n e .
4 .  THE THIRD STAGE OF LABOUR.
W ith t h e  e x p u ls io n  o f  t h e  f o e t u s  and t h e  end o f  t h e  
seco nd  s t a g e ,  th e  u t e r u s  e n t e r s  on a  s t a g e  o f  co m p le te  
p h y s i o l o g i c a l  r e s t .  R e t r a c t i o n  i s  now c o m p le te  and m a in ta in s  
h a e m o s ta s i s .  A f t e r  from  f i v e  t o  t e n  m in u te s  r e s t ,  t h e  u t e r u s  
b e g in s  t o  c o n t r a c t  a g a in  b u t  t h e  c o n t r a c t i o n s  a r e  now p a i n l e s s
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i n  c h a r a c t e r ,  and t h e  m other may m e re ly  he aware o f  a  s l i g h t  
’t i g h t e n i n g ' f e e l i n g  i n  t h e  low er abdomen. The e f f e c t  o f  f u l l  
r e t r a c t i o n  a id e d  by th e  c o n t r a c t i o n s ,  w hich r e c u r  a b o u t  e v e ry  
f o u r  m in u te s ,  i s  t o  s l i d e  t h e  p l a c e n t a  o f f  t h e  u t e r i n e  w a l l  
i n t o  t h e  lo w e r  u t e r i n e  se g m en t .  The f u l l y  r e t r a c t e d  and 
c o n t r a c t e d  u t e r u s  i s  f e l t  t o  r i d e  on t o p  o f  t h e  p l a c e n t a  i n  
t h e  low er  u t e r i n e  se g m en t,  u n t i l  f i n a l l y  p a r t u r i t i o n  i s  
com ple ted  by th e  p l a c e n t a  b e in g  e x p e l l e d  e i t h e r  by a  f u r t h e r  
b e a r i n g  down on th e  p a r t  o f  t h e  m o th e r ,  o r  more o f t e n ,  by 
b e in g  e x p re s s e d  by th e  a c c o u c h e u r .
S c i e n t i f i c a l l y  c o n t r o l l e d  e x p e r im e n t s w ^ '  have  shown t h a t  
t h e  c o n t r a c t i o n s  o f  t h e  u t e r u s  a f t e r  t h e  t h i r d  s t a g e  may b e  a s  
p o w e r fu l  d y n a m ic a l ly  a s  seco n d  s t a g e  c o n t r a c t i o n s :  i t  i s  t o  a
g r e a t  e x t e n t  t h e  a i d  g iv e n  by t h e  a u x i l i a r y  f o r c e s  w h ich  te n d  
t o  g iv e  t h e  im p r e s s io n  t h a t  t h e  se co n d  s t a g e  c o n t r a c t i o n s  o f  
t h e  u t e r u s  a r e  much more p o w e r fu l  th a n  any o t h e r .
The im p o r ta n c e  o f  t h e  phenomenon o f  r e t r a c t i o n  d u r in g  
th e  t h r e e  s t a g e s  o f  l a b o u r  c a n n o t  be  e x a g g e r a t e d .  I n  th e  
f i r s t  s t a g e ,  r e t r a c t i o n  i s  n o t  g r e a t l y  i n  e v id e n c e  u n t i l  n e a r  
f u l l  d i l a t a t i o n :  b u t  n e v e r t h e l e s s  i t  i s  im p o r ta n t  i n  m a in t a in ­
in g  what p r o g r e s s  h a s  b een  made by th e  p r e c e d in g  c o n t r a c t i o n ,  
and b u t  f o r  t h e  s h o r t e n i n g  i n  l e n g t h  w hich o c c u r s  d u r in g  
r e t r a c t i o n ,  d i l a t a t i o n  o f  t h e  c e r v i x  would b e  i m p o s s i b l e ,  and 
l ik e w i s e  t h e  d i f f e r e n t i a t i o n  o f  t h e  u t e r i n e  m usc le  i n t o  u p p e r  
and low er se g m e n ts .  I n  a d d i t i o n ,  th e  s t e a d y  f i r m  p r e s s u r e
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which i s  e x e r t e d  on th e  f o e t u s  a i d s  m ould ing  o f  t h e  h e ad  t o  
o c c u r :  b u t  f o r  t h e  p r e s e n c e  o f  r e t r a c t i o n  t h e  h e ad  m igh t t e n d
to  a sce n d  a g a i n ,  w i th  th e  e l a s t i c  r e c o i l  o f  t h e  p e l v i c  f l o o r ,  
be tw een  th e  c o n t r a c t i o n s .  F o l lo w in g  r u p t u r e  o f  t h e  m em branes, 
w i th  th e  e sc a p e  o f  t h e  l i q u o r  and t h e  c o n seq u en t  d im in u t io n  
i n  t h e  c a p a c i t y  o f  t h e  u t e r u s ,  r e t r a c t i o n  becom es more m arked 
and t h e  u t e r u s  now em braces t h e  f o e t u s  more f i r m l y  and hence  
th e  u t e r i n e  c o n t r a c t i o n s  e x e r t  t h e i r  a p p l i e d  pow er more 
d i r e c t l y ,  and hence  more f o r c e f u l l y .
D uring  t h e  se c o n d  s t a g e  t h i s  a c t i o n  i s  c o n t in u e d  and t h e  
u t e r u s  f o l lo w s  down th e  f o e t u s ,  a lw ays b e in g  i n  c l o s e  c o n t a c t  
w i th  t h e  d e sc e n d in g  u p p e r  p o l e :  r e t r a c t i o n  g i v e s  t o  l a b o u r
i t s  p r o g r e s s i v e  c h a r a c t e r ,  and w i th o u t  i t ,  l a b o u r  would be  a  
more p ro lo n g e d  and spasm odic  p r o c e s s  -  i n  f a c t ,  sp o n ta n e o u s  
d e l i v e r y  would be  i m p o s s ib l e .
W ith  t h e  e x p u l s io n  o f  t h e  f o e t u s  r e t r a c t i o n  i s  a t  i t s  
acme; i t  a i d s  i n  s e p a r a t i n g  th e  p l a c e n t a  from th e  u t e r i n e  
wall-; an d , most i m p o r t a n t ,  i t  a c t s  a s  n a t u r e ’s  m ethod  o f  
p ro d u c in g  e f f i c i e n t  h a e m o s ta s i s ,  by c o m p re ss in g  t h e  l a r g e  
u t e r i n e  s i n u s e s  be tw een  l i v i n g  l i g a t u r e s  o f  u t e r i n e  m u sc le ,  
th e  " f i g u r e - o f - e i g h t "  a r ran g em en t  o f  t h e  m usc le  b e in g  a  v e ry  
im p o r t a n t  f a c t o r  i n  c o n t r i b u t i n g  t o  t h i s  p e r f e c t  h a e m o s t a s i s .
P A R T  I V
C ase R e co r d s
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CASE RECORDS
1 .  I n t r o d u c t i o n  to  Case R e c o rd s .
2 .  R e s u l t s  o f  I n v e s t i g a t i o n  i n t o  U t e r i n e  A c t io n
i n  a  s e r i e s  o f  752 C o n s e c u t iv e  C ases  o f  
L a b o u r .
3 .  D i s c u s s io n  o f  R e s u l t s .
1 .  INTRODUCTION TO CASE RECORDS.
The c a s e  r e c o r d s  have b e en  b r i e f l y  sum m arized i n  th e  
fo rm s o f  i n v e s t i g a t i o n  shown a t  t h e  end o f  t h i s  s e c t i o n .
The form s a r e  s e l f - e x p l a n a t o r y .  As f a r  a s  p o s s i b l e  t h e  
r e s u l t s  have  been  t a b u l a t e d :  i n  some i n s t a n c e s  g ra p h s  have
b e en  draw n.
A c e r t a i n  amount o f  t h e  d e t a i l s  o f  t h e  i n v e s t i g a t i o n  
were o b ta in e d  by t h e  s i s t e r s - i n - c h a r g e  o f  t h e  O b s t e t r i c a l  
w ards i n  t h e  c o u rs e  o f  t h e i r  r o u t i n e  e n q u i r i e s  when a  woman was 
a d m i t te d  t o  t h e  w a rd .  The r e c o r d  o f  p r o g r e s s  o f  t h e  c a s e s  i n  
l a b o u r ,  t o o ,  has  l a r g e l y  b e e n  made from  th e  o f f i c i a l  h o s p i t a l  
c ase  r e p o r t s ,  many o f  t h e  d e t a i l s  o f  w h ich  a re  e n t e r e d  by th e  
n u r s in g  s t a f f .  I t  h a s  happened  a l s o  t h a t  a  norm al c a s e  may
91
have b e en  a d m i t te d  i n  l a b o u r  and d e l i v e r e d  so o n  a f t e r  
a d m is s io n  w i th o u t  h a v in g  been  se en  by t h e  m e d ic a l  s u p e r v i s o r ,  
e . g .  i n  c a s e s  a d m i t t e d  d u r in g  t h e  n i g h t .  Such c a s e s  have  
b e en  a s s e s s e d  and c l a s s i f i e d  a s  f a i t h f u l l y  a s  p o s s i b l e :  a
g r e a t  d e a l  o f  r e l i a n c e  h a s  h en ce  b e en  p l a c e d  on t h e  c o - o p e r a t io n  
and s u p p o r t  g iv e n  by th e  n u r s in g  s t a f f  i n  g e n e r a l .
Those c a s e s  w hich  w ere  abnorm al i n  any d e g re e  w ere  a l l  
p e r s o n a l l y  s u p e r v i s e d  and r e c o r d e d .  I n  c e r t a i n  c a s e s ,  w here 
p o s s i b l e ,  c a s e s  a r e  c i t e d  i n  more d e t a i l  to  i l l u s t r a t e  some 
p a r t i c u l a r  p o i n t ;  o th e r w is e  t h e  r e s u l t s  have  been  c o l l e c t e d  
t o g e t h e r  and t a b u l a t e d  a c c o rd in g  to  t h e  s u b j e c t  u n d e r  c o n s i d e r ­
a t i o n ,  i n d i v i d u a l  r e c o r d i n g  o f  752 c a s e s  w i t h i n  t h e  t h e s i s  
b e in g  i m p r a c t i c a b l e  as  w e l l  as  u n d e s i r a b l e .
The r e s u l t s  a r e  a r r a n g e d  i n  s e c t i o n s  u n d e r  i n d i v i d u a l  
h e a d in g s  a c c o rd in g  t o  th e  f a c t o r  u n d e r  i n v e s t i g a t i o n  e . g .
"A ge", " P a r i t y " ,  " N u t r i t i o n "  and so  o n . I t  h a s  b e en  fo und  to  
be  l e s s  c o n fu s in g  t o  d i s c u s s  th e  r e s u l t s  i n  t h e  same s e c t i o n  
as  t h e  r e s u l t s  a r e  t a b u l a t e d  o r  r e c o r d e d ,  r a t h e r  t h a n  t o  g iv e  
a  b a re  s t a te m e n t  o f  r e s u l t s  and d e f e r  t h e  d i s c u s s i o n  t o  a  
su b se q u e n t  s e c t i o n .
The s e c t i o n s  i n  w hich th e  r e s u l t s  a r e  a r r a n g e d  and 
d i s c u s s e d  a re  h eaded  a s  f o l lo w s :
a) Age.
b )  P a r i t y .
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c) C o - e x i s t i n g  M a te rn a l  D is e a s e  -
i .  Not due t o  p reg n an cy  
i i .  Due t o  p re g n a n c y .
d) S o c i a l  and Economic F a c t o r .
e )  N u t r i t i o n .
f ) P h y s iq u e .
g) P s y c h o lo g ic a l  F a c t o r .
h ) R e l a t i o n  o f  R u p tu re  o f  t h e  Membranes t o
U t e r i n e  A c t io n .
i )  R e l a t i o n  o f  I n d u c t i o n  o f  L abour t o  U t e r i n e
A c t io n .
0) U t e r i n e  I n e r t i a .
SPECIMEN OF FORM OF INVESTIGATION
USED TO COLLECT DATA FOR RESULTS
Name o f  P a t i e n t
511
J a n e
S h i e l d s
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R o b e r ts
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+
B e r th a  T a y lo r
517 




Age 51 24 22 21 52 29 27 25
P a r i t y I I I I I I I I
C o - e x i s t i n g  D i s e a s e : -
a )  Not due t o  P reg n an cy - - - - - - - -
b )  Due t o  P regnancy ** — — — M od.toxaem ia — Mod . to x a e m ia -
Econom ic S t a t e P .P . P .P . P .P . P .P . P .P . P .P . P .P . P .P .
N u t r i t i o n a l  S t a t e Good Good Good V.Good Good b u t  poor 
to n e
Good Good Good
P h y s iq u e  (A bdom inal
W a l l ,  e t c . ) Good Good
S m a l l , s l i m Plump,
good
T r i f l e  f l a b b y Good V.Good Good
P s y c h i c a l  F a c t o r Good Good V.Good Good P o o r i s h Poor V;Good V.Good
N o tes A n e n c e p h a l ic
w i t h
hyd ram n ios
S u r g . I n d u c t i o n  
1 w e e k ’ s  A.H» 
t r e a t m e n t .
H igh B .P .
No a l b .
Vying w i th  each 
o t h e r .  Making 
no i s  e w i th  pa i n s . 
Slow p r o g r e s s .
Vying w i th  each  
o t h e r .  B o th  i n  
la b o u r  &. ward 
s im u l .
Bad e f f e c t  on 
each  o t h e r .
F o r c e p s : 
d e la y  a t  
o u t l e t :  no o r  
b e a r in g  down. 
No r i g i d i t y .
Prem . R u p tu r e ,  c a u s e - - - S u r g . Indue t i  on - Drug in d u c t io n -
F a u l t s  o f  P a s s a g e s : -
a )  Bony P a r t s  -
C o n t r a c t i o n
b )  S o f t  P a r t s
- - -
(D ied  a t  3 months 
f ro m  to x ae m ia  
w i t h  b r e a s t  
a b s c e s s )
P r im a ry  i n e r t i a -
F a u l t s  o f  P a s s e n g e r
a )  P r e s e n t a t i o n
b )  P l u r a l i t y
c )  D i s p r o p o r t i o n
i . e .  s i z e ,  e t c .  
Ahnnrmal i t v
R .O .A .
6 .8  ozs
L .O .A .
|7 . 5 o z s
L .O .P .
2 .4  ozs
L.O.A.
8 .6  ozs
R • 0 ,A •
t
8 . 8  ozs
L.O.A.
7 .6  o z s
b )  i  R .0 .P .6 .5 o z .  
i i  L .O .A .5.30oz.
R.O.A.
7 l b s
F o rc e s :  -
a )  S e d a t i v e s  D rugs
b )  Over D i s t e n s i o n
c )  P s y c h i c a l  I n h i b i t i o n




1 Thymophysin 6 u n i t s  (3x2)
b )  L iq u o r  ++ 
L arge  f o e t u s
c )  . / " r e s e n t .
c )  P r e s e n t  
i n e r t i a .
Thymophys in  
0 .  3 c . c1/£ -h r ly  6x  
( 1 .8  c . c . s )  
b )  P l u r a l  p r e g . Secondary
i n e r t i a .
Name o f  P a t i e n t
J a n e
S h i e l d s
N e l l i e
Malone
+





R o b e r t s
+
B e r th a  T a y lo r
+
D ora  H a l l
1
-f
L i l y  D ick en s
P a in s  Commenced 7 . 3 . 3 7  6 p .m .
9 . 3 . 3 7  
8 a .m .
1 0 .3 .3 7  
9 a .m .
1 1 .3 .3 7  
10 a .m .
1 2 .3 .3 7  
2 p .m .
1 2 .3 .3 7  
4  a .m .
1 2 .3 .3 7  
6  p.m.
1 5 .3 .3 7  
3 a .m .
i  Weak
C h a r a c t e r  11 ¥ o d e r a t e  r t r  i ± i  s t r o n g Mod. Mod.
Mod. Mod. Mod.
Weak and n i g g l i n g .  
S t r o n g e r  a f t e r  
' P . v .  e x a m in a t io n .
F e e b le ' ,  n ig -g l in g  
i n e r t i a  ty p e  o f  
pa  i n s .
Mod.
P a in s  1 Slow* i i  M odera te  P r o g r e s s  i i i  Qu±ok S lo w is h Mod. q u ick
Mod. Mod. Mod.
and s t r e t c h i n g  
of c e r v i x  5 / - V . Slow Mod.
D u r a t i o n  o f  F i r s t  S ta g e 2 9 .5 0
m ins
10 h r s  
30 mins
7 h r s 13 h r s 9 h r s  30 m ins + 62 h o u r s 45 h o u r s 16 h r s  15 mins
Mem branes, R u p tu re d 8 / 3 / 3 7  1 1 .5 0  p.m. 6 .5 5  P.m . 4  p .m . 1 0 .2 0  p .m .
1 1 .3 .3 7  6 P .m . 
L .P .  o f 20 h r s  
S u r g .  i n d u c t i o n
1 4 .3 .3 7
2 .2 0  p .m . ( 5 / -  d )  
d u r i n g  “p . v .
1 2 .3 .3 7  
2 .1 0  p .m .




t, . C h a r a c t e r  i i  Moderate 
P a i n s  i i i  s t r o n g  
i n
Mod. Mod. Mod, Mod, Mod. Mod.
F a i r  becom ing  
e x h a u s te d Mod.
--------------------- - ---m
S econd  ± s1qw 
s t a g e  p r 0 g r e s s  i i  Moderate
i i i  Q uick
Mod.slow Mod. Mod. Mod. Mod. Mod.
S lo w : 110 
p r o g r e s s  
( p o s t e r i o r )
S lo w . D e lay  
on p e r in a e u m ; 
no p r o g r e s s
(B re e c h )
Head Showing
» 0 • c Head i n  c a v i t y . M anual r o t a t i o n
f o r  1 h r .
T e rm in a t io n Normal Norm al Normal Normal Norm al
•
Normal •
and  ( l )  F o r c e p s :  
(2 )  Normal F o rc e p s
D u r a t i o n  o f  S econd  S ta g e 2 h r s  
55 m ins
2 h r s 2 h r s 2 h r s  15 
mins
1 h r  55 mins0
2 h r s  30 mins (1 )  2 h r s  5 mins
( 2 )  2 h r s  55 mins
3 h r s
D u r a t io n  o f  T h i r d  S ta g e 20 mins 20 m ins 20 mins 10 mins 20 m ins • 20 mins 15 m ins 15 m ins
T e r m in a t io n :
C o n d i t io n  o f  U t e r u s : L oss Normal Normal Norm al Normal Normal Normal Normal Normal
T o ta l  D u r a t i o n  o f  L abour 33 h r s  
5 mins 
S lo w is h
12 h r s  
50 m ins
9 h r s  20 mins 
H ydram nios
15 h r s  
25 mins
11 h r s  45  mins 
Toxaem ia 
P oor g e n .c o n d n .  
D ie d  3 months 
b r e a s t  i n f e c t i o n
64 h r s  50 mins 
I n e r t i a
48 h r s  10 m ins 
M ild  i n e r t i a  
P re m .R u p t .
i
19 h r s  30 m ins 
F o rc ep s
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RELATION OP AGE TO UTERINE ACTION IN LABOUR
F iv e  age g ro u p s  have  b e en  made. These a r e :
(1 )  Under 20 y e a r s  o f  a g e ;
(2 )  Prom 21 t o  25 y e a r s  o f  a g e ,  i n c l u s i v e ;
(5 )  From 26 t o  50 y e a r s  o f  a g e ,  i n c l u s i v e ;
(4 )  From 51 t o  55 y e a r s  o f  a g e ,  i n c l u s i v e ;
(5 )  Above 55 y e a r s  o f  a g e .
The t o t a l  number o f  c a s e s  i n  each  age g ro u p  i s  shown i n  
a  s e p a r a t e  co lum n, i r r e s p e c t i v e  o f  p a r i t y .  I t  i s  im p o s s ib l e ,  
how ever, t o  c o n s i d e r  Age p e r  s e  i n  r e g a r d  t o  u t e r i n e  a c t i o n ,  
s i n c e  t h e  P a r i t y  may be  o f  t h e  g r e a t e s t  im p o r ta n c e  i n  a s s e s s in g  
a  c a s e ,  e . g .  i n  t h e  "above 55 y e a r s "  g roup  i t  i s  o f  i n f i n i t e  
v a lu e  t o  know w h e th e r  one i s  d e a l in g  w i th  a  p r i m i g r a v i d a  o r  a  
t h i r t e e n t h  p a r a  -  t h e  whole a s se s s m e n t  i s  a l t e r e d  a c c o rd in g  t o  
t h e  P a r i t y .  Hence T a b le s  I I  and I I I  show t h e  p r im ig r a v id a e  
and t h e  m u l t i p a r a e  s e p a r a t e l y .
" I n e r t i a " A l l  d e g re e s  o f  i n e r t i a  a r e  i n c lu d e d  i n  
T ab le  I .  A ro u g h  c l a s s i f i c a t i o n  o f  i n e r t i a  i n t o  m ild  
(p r im a ry  o r  s e c o n d a ry )  and g e n u in e  (p r im a ry  and secondary ) h a s  
been  made i n  T a b le s  I I  and I I I .  A more d e t a i l e d  c l a s s i f i c a t i o n  
and t a b u l a t i o n  o f  I n e r t i a  w i l l  b e  fo u n d  i n  t h e  " I n e r t i a "
S e c t io n  ( S e c t i o n  J  ) .
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" Good U t e r i n e  A c t io n !1 The m ain f a c t o r  i n  d e te rm in in g  
t h i s  f a c t o r  i s  t h e  d u r a t i o n  o f  t h e  l a b o u r  and i t s  c h a r a c t e r ,  
e . g .  i f  c o m p a ra t iv e ly  p a i n l e s s .  I n  p r i m i g r a v i d a e  a  l a b o u r  
i s  "good" i f  i t s  d u r a t i o n  i s  l e s s  t h a n  n i n e  h o u r s .  I n  
m u l t i p a r a e ,  i f  i t s  d u r a t i o n  i s  l e s s  t h a n  t h r e e  and a  h a l f  
h o u rs  ( s e e  D i s c u s s i o n ) . The a v e ra g e  d u r a t i o n  o f  l a b o u r  i n  a  
p r i m i g r a v i d a  h a s  b e en  t a k e n  a s  12 t o  18 h o u r s ;  i n  a  m u l t i ­
p a r a  6 t o  8 h o u r s .
TABLE I
AGE ( P r im ig r a v id a e  a n d  M u l t ip a r a e  t o g e t h e r )
Age Group I n e r t i a  
( a l l  d e g re e s )
Good
U t e r in e
A c t io n
T o ta l  
No. i n  
Age Group
P e rc e
I n e r t i a
a t  ag es  
Good 
U te rine  
A c t io n
(1 ) Under 20 y r s 6 20 61 9.8% 32.8%
(2 )  21 t o  25 y r s 21 64 243 8.9% 26.3%
(5 )  26 t o  50 y r s 55 55 238 14.9% 14.9%
(4 )  31 t o  35 y r s 17 25 119 14.2% 19.5%
(5 )  Above 35 y r s 15 16 91. 16.4% 17.5%
94 158 752 12.5% 21%
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Gr a p h  I


























AGE AND PARITY IN RELATION TO UTERINE ACTION 
Good U t e r i n e  A c t io n
i .  P r im ip a ra e
Age Group
Good
U t e r in e
A c t io n
T o ta l  
No. o f  
P r im ip a ra e
% p r i m i p a r a e  w i th  
Good U te r in e  
A c t io n .
(1 )  Under 20 y r s 20 58 3 4 . %
(2 )  21 t o  25 y r s 47 181 24.5%
(3 )  26 t o  30 y r s 27 138 19.5%
(4) 31 t o  35 y r s 9 49 18.3%
(5) 35 y r s  upwards 5 19 26.3%
108 445 24.2%
i i .  M u l t ip a ra e
Age Group
Good
U te r in e
A c t io n
T o ta l  
No. o f  
M u l t ip a ra e
% M u l t ip a r a e  w i th  
Good U te r in e  
A c t io n .
(1 )  Under 20 y r s 0 3 0
(2 ) 21 t o  25 y r s 17 62 27.4%
(3) 26 t o  30 y r s 8 100 8%
(4 )  31 t o  35 y r s 14 70 20.0%
(5) Ahove 35 y r s 11 72 15.2%
50 307 16.2%
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G r a p h  I I
Age snd Parity in Pe/afion fo 
Pfer/n e A ct/on
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A g e  G r o u p
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TABLE I I I
AGE AND PARITY IN RELATION TO UTERINE ACTION 
I n e r t i a
i .  P r im ip a r a e
Age Group
I n e r t i a  
M ild  Genuine T o ta l
T o ta l  No. 
o f
P r im ip a ra e
% P r im ip a ra e  
with, some 
d e g re e  o f  
I n e r t i a .
(1 )  U nder 20 y r s 4 2 6 58 10.3%
(2 )  21 t o  25 y r s 15 5 18 181 9.9%
(3) 26 t o  30 y r s 12 14 26 138 18.9%
(4) 31 t o  35 y r s 8 7 15 49 30.6%
(5) Above 35 y r s 2 2 4 19 21.4%
41 28 69 445 15.5%
i i . M u l t ip a ra e
Age Group
I n e r t i a  
M ild  Genuine T o ta l
T o ta l  No. 
o f
M u l t ip a ra e
% M u l t ip a ra e  
w i th  some 
d e g re e  o f  
I n e r t i a .
(1 )  Under 20 y r s 0 0 0 3 0
(2 ) 21 t o  25 y r s 5 0 3 62 4.8%
(3) 26 t o  30 y r s 6 5 9 100 9.0%
(4 )  31 t o  35 y r s 1 1 2 70 2.8%
(5) Above 35 y r s 8 3 11 72 15.2%
18 7 25 307 8.1%
G r a p h  j h
A g e  and Parity /n Re/af/on fo 
O'ferine Acf/on



































A c/e  Group
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D is c u s s io n
( a )  A ge:
I f  one c o n s i d e r s  T ab le  I ,  i t  w i l l  b e  s e e n  t h a t  t h e  b e s t  
u t e r i n e  a c t i o n  was fo u n d  t o  o c c u r  u n d e r  20 y e a r s  o f  age  ( 3 2 . 8% 
o f  t h e  c a s e s  u n d e r  20 y e a r s ) :  i . e .  ro u g h ly  one t h i r d  o f  th e
c a s e s  u n d e r  20 y e a r s  o f  ag e  had  good u t e r i n e  a c t i o n  ( b e t t e r  
th a n  t h e  a v e r a g e ) .  The a g e -g ro u p  21 to  25 y e a r s  came second  
w i th  28.3% -  r o u g h ly  1 i n  4 .  I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  
t h e  i n e r t i a  i n c id e n c e  i s  i n  i n v e r s e  r a t i o  t o  t h e  good u t e r i n e  
a c t i o n  i n c i d e n c e ,  and  t h e  i n e r t i a s  a r e  l e a s t  numerous i n  th e  
g roup  be low  25 y e a r s  o f  a g e .  T hese r e s u l t s  a r e  i r r e s p e c t i v e  
o f  p a r i t y .
At t h e  o t h e r  end i n e r t i a  i s  m ost f r e q u e n t l y  found  abbve 
35 y e a r s  (1 6 .4 % ),  w h i le  good u t e r i n e  a c t i o n  i s  c o r r e s p o n d in g ly  
p o o r  ( 1 7 . 5%). The r e s u l t s  a r e  r e c o r d e d  g r a p h i c a l l y  (G raph  I ) .
I t  i s  c l i n i c a l l y  more r e l i a b l e  t o  c o n s id e r  p a r i t y  and  age 
t o g e t h e r ,  and  i n  T a b le s  I I  and I I I  t h e s e  a r e  t a b u l a t e d .
( i )  T ak ing  p r im ip a r a e  f i r s t ,  good u t e r i n e  a c t i o n  was 
h i g h e s t  be low  20 y e a r s  o f  a g e ,  34*5% o f  t h e s e  young p r im ip a r a e  
h a v in g  l a b o u r s  b e t t e r  th a n  t h e  a v e ra g e .  Next i n  o r d e r  comes 
th e  f i f t h  g ro u p , s t r a n g e l y  enough, w here 26.3% o f  t h e  19 e l d e r l y  
p r im ip a r a e  had  a  l a b o u r  b e t t e r  th a n  t h e  a v e ra g e  i . e .  l e s s  th a n
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9 h o u r s ;  n e x t ,  t h e  seco n d  g roup  (21  t o  25 y e a r s ) ,  th e n  t h e  
t h i r d  g ro u p ,  and  l a s t l y  t h e  f o u r t h  g ro u p .  Hence t h e  b e s t  g roup  
i n  p r im ip a r a e  i s  t h e  below  20 g ro u p , t h e  w o rs t  g roup  i n  p r im i ­
p a ra e  i s  t h e  31 t o  35 y e a r s  g ro u p .  The e l d e r l y  p r im ip a r a  i n  
t h i s  s e r i e s  (abo ve  35 y e a r s )  i s  a  v e r y  good se c o n d .
I n  t h e  I n e r t i a  t a b l e s  ( a l l  d e g re e s  o f  i n e r t i a ) ,  i n  T ab le  
I I I ,  t h e  h i g h e s t  i n c id e n c e  o f  i n e r t i a  i n  p r im ip a r a e  i s  found  
i n  t h e  f o u r t h  age g roup  -  from  31 t o  35 y e a r s  o f  a g e .  T h is
c o r r o b o r a t e s  t h e  p r e v io u s  f i n d i n g s  v i z .  t h a t ,  i n  t h e s e  c a s e s ,
t h e  w o r s t  age  i n  p r im ip a r a e  i s  from  31 t o  35 y e a r s .  N ext comes 
t h e  f i f t h  age  g roup  -  above 35 y e a r s  -  w here 4 o f  t h e  19 e l d e r l y  
p r im ip a r a e  d e v e lo p e d  some d e g re e  o f  i n e r t i a .  The. lo w e s t  i n c i d ­
ence  o f  i n e r t i a  i s  fo und  a t  t h e  y o u n g e r  ages , th e  second  age grout 
(21  t o  25 y e a r s )  b e in g  lo w e s t  (9*9%) w i th  t h e  f i r s t  age  g roup  
c l o s e  on i t s  h e e l s  ( 1 0 . 3%)
Hence i n  p r i m i p a r a e ,  u t e r i n e  a c t i o n  h a s  been  shown to  be 
b e s t  be low  20 y e a r s  o f  a g e ,  u t e r i n e  i n e r t i a  l e a s t  common below 
25 y e a r s  o f  a g e ;  and u t e r i n e  i n e r t i a  c o n s i s t e n t l y  most common 
i n  t h e  age  g roup  31 to  35 y e a r s .
( i i )  M u l t ip a r a e  and Age-Groups ( T a b le s  I I  and I I I ) :  I n
m u l t i p a r a e ,  u t e r i n e  a c t i o n  i s  se en  t o  be  b e s t  (T a b le  I I )  i n  th e  
a g e -g ro u p  21 t o  25 y e a r s  (27*4%); n e x t ,  t h e  f o u r t h  ag e -g ro u p  
w i th  20%, t h e n  t h e  f i f t h  a g e -g ro u p  w i th  1 5 *2%, and l a s t l y  th e  
t h i r d  a g e -g ro u p  w i th  8%. (The f i r s t  a g e -g ro u p  h a s  b e en  l e f t  o u t  
owing to  th e  s m a l l  number o f  c a s e s ,  v i z .  3 o u t  o f  307 m u lt ip a ra e ) .
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h en ce  t h e  a g e s  26 t o  50 y e a r s  i n  m u l t i p a r a e  r e p r e s e n t  t h e  low­
e s t  g roup  w i th  good u t e r i n e  a c t i o n .
As r e g a r d s  I n e r t i a  (T a b le  I I I )  t h e  h i g h e s t  i n c id e n c e  i s  
fo u n d  from  55 y e a r s  upw ards i n  m u l t i p a r a e  (15»2% ). Next i n  
o r d e r  comes t h e  t h i r d  a g e -g ro u p  -  26 t o  50 y e a r s  -  w i th  9%; 
fo l lo w e d  by  t h e  seco n d  a g e -g ro u p  4 .8% ,  t h e  f o u r t h  a g e -g ro u p  
2 . 8%, and  l a s t l y  by t h e  f i r s t  a g e -g ro u p  w i th  no i n e r t i a s  below 
20 y e a r s  o f  age  ( o n ly  5 c a s e s  o u t  o f  507)* H ence, some 
d e g re e  o f  i n e r t i a  i s  m ost common i n  e l d e r l y  m u l t i p a r a e  (above
55 y e a r s )  and  l e a s t  common below  20 y e a r s  i n  young m u l t i p a r a e .
The n e x t  most f a v o u r a b l e  ag e  i n  m u l t i p a r a e  i s  from  51 t o  55 
y e a r s  o f  a g e .
I n  com paring  T a b le s  I I  and I I I ,  t h e r e f o r e ,  i t  w i l l  be 
s e e n  t h a t  m u l t i p a r a e  above 55 y e a r s  o f  age have a  p o o r  u t e r i n e  
a c t i o n ,  be low  25 y e a r s  o f  age and ( i n  T ab le  I I I )  be tw een  51 and 
55 y e a r s  o f  age  have  a  v e ry  good u t e r i n e  a c t i o n .  I n  b o th  
t a b l e s  t h e  u t e r i n e  a c t i o n  in  th e  a g e -g ro u p  26 t o  50 i s  i n ­
d i f f e r e n t .
To su m m a riz e :-  (1 )  U te r in e  a c t i o n  i s  b e s t  i n  p r im ip a r a e  
below  20 y e a r s  o f  a g e ,  i n  m u l t i p a r a e  below  25 y e a r s  and  betw een 
51 and 55 y e a r s  o f  a g e .  (2 )  U te r in e  a c t i o n  i s  w o rs t  i n  
p r im ip a r a e  be tw een  51 and 55 y e a r s  o f  a g e ,  and  i n  m u l t i p a r a e  
above 55 y e a r s  o f  a g e .
T h is  i s  i n  a c c o rd a n c e  w i th  a c c e p te d  v ie w s .  The u t e r u s  
i n  th e  young woman, p r im ip a r a  o r  m u l t i p a r a ,  i s  i n  a  f r e s h  and
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p h y s i o l o g i c a l l y  good c o n d i t i o n .  I t s  to n e  i s  good , f a t i g u e  i s  
more e a s i l y  com bated  and l e s s  l i k e l y  t o  a p p e a r ,  and t h e r e  i s  
no w eakening  o f  i t s  m u s c u la tu re  by t h e  a p p e a ra n c e  o f  f i b r o u s  
and y e l lo w  e l a s t i c  t i s s u e  found  i n  e l d e r l y  m u l t i p a r a e ,  i n  
whom th e  p r o p o r t i o n  o f  m u sc u la r  t i s s u e  i s  l e s s  owing to  th e  
a d m ix tu re  o f  i n v o l u t i o n  d e p o s i t s .  M oreover, t h e  n u t r i t i o n  o f 
t h e  u t e r i n e  m usc le  i s  c e r t a i n l y  b e t t e r  a t  t h e  yo ung er  a g e s .
(b )  P a r i t y :
The p a r i t y  h a s  a l r e a d y  been  c o n s id e r e d  i n  r e l a t i o n  t o  
u t e r i n e  a c t i o n  i n  c o n ju n c t i o n  w i th  a g e - g r o u p s .  Of th e  752 
c a s e s  i n  t h i s  s e r i e s  44-5 a re  p r i m i p a r a e ,  and 307 a r e  m u l t i ­
p a r a e .  Of t h e  p r im ip a r a e  108 o u t  o f  4-4-5 had  gpod u t e r i n e  
a c t i o n ,  i . e .  24-% o f  p r im ip a r a e  had  a  l a b o u r  l a s t i n g  l e s s  t h a n  
t h e  a v e ra g e  t im e ;  and o f  th e  m u l t i p a r a e  50 o u t  o f  307 had 
good u t e r i n e  a c t i o n  i . e .  16.2%. Hence good u t e r i n e  a c t i o n  
i s  fo u n d ,  i n  t h i s  s e r i e s ,  more o f t e n  i n  p r im ip a r a e  i n  th e  
p r o p o r t i o n  o f  ro u g h ly  1 i n  4-, as  compared w i th  1 i n  6  i n  
m u l t i p a r a e  (T ab le  I I ) .
C o n s id e r in g  a l l  d e g re e s  o f  i n e r t i a ,  69 o u t  o f  4-4-5 p r im i ­
p a ra e  d ev e lo p ed  some d eg ree  o f  i n e r t i a  i . e .  15.5%; a ^ d  o n ly  
25 o u t  o f  307 m u l t i p a r a e  d e v e lo p e d  some d e g re e  o f  i n e r t i a  i . e .  
8.1%. Hence u t e r i n e  i n e r t i a  ( a l l  d e g r e e s ,  no m a t t e r  how s m a l l )  
i s  fo u n d  w i th  g r e a t e r  f r e q u e n c y  i n  p r im ip a r a e  t h a n  i n  m u l t i ­
p a r a e :  th e  p r o p o r t i o n  b e in g  1 5 . 5% ho 8 . 1%, o r  r o u g h ly  2 t o  1
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r e s p e c t i v e l y .  I n  t h i s  s e r i e s ,  u t e r i n e  i n e r t i a  i s  tw ic e  as 
f r e q u e n t  i n  p r im ip a ra e  a s  i n  m u lt ip a r a e  i n  a l l  d e g re e s  o f  
im p a ire d  u t e r i n e  a c t i o n .  I n  g e n u in e  u t e r i n e  i n e r t i a  th e  
p r o p o r t io n  i s  a lm o s t 6 p r im ip a ra e  t o  1 m u lt ip a ra e  (v id e  P a r t  IV 
" U te r in e  I n e r t i a " ) .
To su m m a riz e :-  P r im ip a ra e  a r e  more p ro n e  to  d e v e lo p  a  
u t e r i n e  a c t i o n  l e s s  e f f i c i e n t  th a n  n o rm a l, and a l s o  (p a r a ­
d o x ic a l  as i t  may seem ) to  have a  u t e r i n e  a c t io n  b e t t e r  th a n  
th e  n o rm a l: t h e  two ex trem es o f  u t e r i n e  a c t i o n ,  v e ry  good
and b a d , a r e  fo u n d  more o f t e n  i n  p r im ip a r a e .  The m u lt ip a ra e  
te n d  t o  s t e e r  a  more u n ifo rm ly  no rm al c o u rs e  th ro u g h  la b o u r .
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(c )  CO-EXISTING MATERNAL DISEASE
i .  N ot a t t r i b u t a b l e  t o  p re g n a n c y . 
(1 ) C a rd ia c  D ise a se
TABLE IV
N a tu re  o f  
L e s io n D ecom pensation U te r in e  A c tio n R e s u l t
M i t r a l
S te n o s i s
M i t r a l
R e g u r g i t a t io n
C a rd ia c
D e b i l i t y
i  P r e s e n t  
i i  A bsent
i i  I ) 2
i  2 ) ? 
i i  0  ) 2
Good A verage Bad M other C h ild
1 3  1 
2 2 0




Normal A liv e  
Norm al A liv e
Normal A liv e  
Normal A liv e
Normal A liv e  
Normal A liv e
T o ta l 13 ro M o r ta l i ty  and 
M o rb id ity  n i l .
P ulm onary  D ise a s e
TABLE V
N a tu re  o f  D ise a s e U te r in e  A c tio n
Pneum onia
P u lm onary  T u b e rc u lo s is  
C h ro n ic  B r o n c h i t i s  
B r o n c h ie c ta s i s






N ervous D ise a se
TABLE VI
N a tu re  o f  D ise a se U te r in e  A c tio n
Good A verage Bad
C e r e b e l l a r  Tumour 0 1 0
E p ile p s y  i .M a jo r 1 0 0
i i .M in o r 0 1 0
C e re b ra l  Embolism 1 0 0
D isse m in a te d  S c l e r o s i s 1 0 0
D eaf Mutism 1 0 0
_A nte-P artum  I n s a n i ty 2 0 0
6 2 0
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D iscu s s i  on
i .  N ot a t t r i b u t a b l e  t o  p reg n an cy
(1) C a rd ia c  D is e a s e .
T here  a r e  13 c a s e s  i n  a l l  s u f f e r in g  from  C a rd ia c  D is e a s e .  
The commonest l e s i o n  i s  m i t r a l  s t e n o s i s ,  9 c a s e s ,  w ith  2 c a s e s  
each  o f  m i t r a l  r e g u r g i t a t i o n  and c a r d ia c  d e b i l i t y .  By c a r d ia c  
d e b i l i t y  i s  m eant a  g e n e r a l  m y o c a rd ia l wealcness n o t  a t t r i b u t a b l e  
t o  any v a l v u l a r  d i s e a s e  o f  th e  h e a r t  p r im a r i l y ,  i n  which 
in s id io u s  s ig n s  o f  d eco m p en sa tio n  have a p p ea re d  d u r in g  p regnancy : 
th e  f a t t y  h e a r t ,  and t h e  e a s i l y  f a t i g u e d  m yocardium  o f  th e  
e ld e r ly  m u l t ip a r a  a r e  exam ples o f  c a r d i a c  d e b i l i t y .
Only 2 o u t o f  th e  13 d e v e lo p e d  i n e r t i a ,  i n  b o th  c a s e s  m ild , 
w h ile  4  had  u t e r i n e  a c t io n  b e t t e r  th a n  th e  a v e ra g e , th e  rem a in ­
in g  7 h a v in g  a  norm al la b o u r .  S even  o f  t h e  c a s e s  dev e lo p ed  
c l i n i c a l  s ig n s  o f  d eco m p en sa tio n , o f  whom o n ly  1 d e v e lo p ed  
i n e r t i a  ( m i ld ) ,  2 were v e ry  good, and 4 av erag e  i n  la b o u r .
Only 3 o f  t h e  13 c a s e s  were in d u ce d  n e a r  te rm , th e  o th e r s  
g o in g  i n t o  la b o u r  n o rm a lly  ab o u t th e  e x p e c te d  d a te .
Hence c a r d ia c  d i s e a s e  would n o t  a p p e a r  to  be a  f a c t o r  i n  
th e  c a u s a t io n  o f  u t e r i n e  i n e r t i a .  The c a r d ia c  p a t i e n t  a s  a  
r u l e  h as a  f a i r l y  e a sy  la b o u r ,  and one i s  o f t e n  s u r p r i s e d  a t  
th e  e a sy  l a b o u r s  w hich th e s e  c a s e s ,  i n  th e  m ain , e n jo y . No
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d o u b t a  c o n t r ib u to r y  f a c t o r  i s  th e  f a c t  t h a t  th e  b a b ie s  a re  
on th e  s m a ll  s i d e ,  th o u g h  none o f  th e  c a s e s  i n  t h i s  s e c t i o n  
w ere more th a n  a  few  weeks p re m a tu re :  c o n se q u e n tly , d e l iv e r y
i s  u s u a l ly  no rm al o r  e x p e d i te d  by low  f o r c e p s  a c c o rd in g  to  th e  
p a t i e n t ' s  c o n d i t io n  i n  th e  second  s t a g e .  I n  a d d i t i o n ,  th e  
m a jo r i ty  o f  t h e s e  c a s e s  w ith  o b v io u s  c a r d ia c  l e s i o n s  a r e  r e s t e d  
f o r  a  few  weeks b e fo r e  te rm , and p u t  on a  l i g h t  d i e t ,  r i c h  i n  
g lu c o s e .  The g ly co g e n  c a p a c i ty  o f  th e  m uscle  c e l l  may s a f e l y  
be s a id  to  be  v e ry  good . A f u r t h e r  c o n tr ib u to r y  f a c t o r ,  i n  
a d d i t i o n  to  a  c a rb o h y d ra te  r i c h  d i e t ,  w hich a l l  t h e s e  c a s e s  
h a d , i s  t h e  e x h ib i t i o n  o f  s a l t s  o f  c a lc iu m , a l l  th e  c a s e s  
r e c e i v i n g  C alcium  L a c ta te  g r . x  t . d . s .  d u r in g  t h e i r  t r e a tm e n t  
i n  h o s p i t a l ;  th e  to n e  o f  th e  m uscle  c e l l  c o n se q u e n tly  
b e n e f i t s .  The end r e s u l t  i s  a  m u sc le  c e l l  w hich i s  p ro b a b ly  
r e p l e t e  w ith  s t o r e s  o f  g ly co g en  and c a lc iu m  s a l t s ,  i n  a d d i t io n  
t o  b e in g  p o s s ib ly  more i r r i t a b l e ,  a s  e v id e n c e d  by  th e  te n d e n c y  
f o r  t h e  c a r d ia c  s u b je c t  t o  go i n to  p re m a tu re  la b o u r .
(2 ) Pu lm onary  D is e a s e .
O nly 4- c a s e s  o f  th e  s e r i e s  were c l i n i c a l l y  s u f f e r i n g  from  
pu lm onary  d i s e a s e  o f  such  s e v e r i t y  as t o  W arran t t r e a tm e n t  in  
h o s p i t a l .  None o f  t h e s e  c a s e s  d e v e lo p ed  i n e r t i a ,  2 b e in g  
a v e ra g e , and 2 b e t t e r  th a n  th e  a v e ra g e . No c o n c lu s io n s  can  
p ro p e r ly  be drawn from  such  a  s m a ll  number o f  c a s e s .
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(3 ) N ervous D is e a s e .
Some v e ry  i n t e r e s t i n g  n e rv o u s  c o n d i t io n s  a r e  fo u n d  in  
t h i s  s e c t i o n .  The c a s e  w ith  c e r e b e l l a r  tum our had  been  in  
h o s p i t a l  2 y e a r s  p r e v io u s ly ,  when a  d i f f u s e ,  p ro b a b ly  
g l io m a to u s , tum our o f  th e  c e re b e llu m  was d ia g n o se d  by th e  
n e u r o lo g ic a l  su rg e o n ; sh e  was b l i n d ,  and i n t r a c t a b l e  v o m itin g  
was p r e s e n t  t i l l  m id - te rm . L abour ensued  and te rm in a te d  
• n o rm a lly , a p a r t  from  s e v e re  headache  d u r in g  th e  seco n d  s t a g e ,  
p ro b a b ly  due t o  in c r e a s e d  i n t r a c r a n i a l  p r e s s u r e .
The p a t i e n t s  w ith  m a,jor and m inor e p i le p s y  w ere k e p t u n d e r 
lu m in a l  and la b o u r  was no rm al i n  th e  l a t t e r ,  v e ry  good in  th e  
fo rm e r .
The c e r e b r a l  em bolism  m other was u n m a rr ie d , and o n ly  
22 y e a r s  o f  a g e .  A co m p le te  l e f t - s i d e d  h e m ip le g ia  su p e rv en ed  
b e fo r e  a d m iss io n  to  h o s p i t a l ,  and a  few  days l a t e r  th e  p a t i e n t ,  
who was u n a b le  t o  s p e a k , went i n to  l a b o u r .  When d is c o v e re d  
to  be i n  la b o u r  t h e  p a t i e n t  was n e a r  th e  end o f  t h e  f i r s t  s ta g e  
no rm al d e l iv e r y  ensued  th e  c h i ld  b e in g  a t  f u l l  te rm , and a l i v e .  
No c a u se  f o r  t h e  c e r e b r a l  l e s i o n  co u ld  be found  a p a r t  from  
a  p ro b a b le  em bolism . The la b o u r  was a p p a re n t ly  e a s y ,  a lth o u g h  
th e  m o th e r’s  c o n d i t io n  was one o f  s tu p o r  th ro u g h o u t ,  though  
c o n s c io u s .
The d is s e m in a te d  s c l e r o s i s  m o ther was m u lt ip a ro u s ,  w ith  
e a r ly  s p a s t i c  p a r a p l e g i a .  D e liv e ry  was v e ry  q u ic k  and sp e ed y .
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The d e a f  m ute m o th e r had  b e e n  g iv e n  a  f u l l  d ru g  in d u c t io n  
a t  te rm , h e r  f r i e n d s  b e in g  r a t h e r  a p p re h e n s iv e  o f  k e e p in g  h e r  
a t  home t i l l  te rm . L abour was v e ry  q u ic k  and b e t t e r  th a n  th e  
a v e ra g e , th o u g h  th e  m o th er became v e ry  f r ig h te n e d  i f  th e  n u r s e  
happened  to  le a v e  th e  l a b o u r  w ard .
A n te -p a rtu m  I n s a n i ty  su p e rv en e d  in  one c a se  n e a r  te rm , i n  
a  p r im ip a r a .  F o llo w in g  two u n s u c c e s s f u l  d ru g  in d u c t io n s ,  th e  
membranes w ere r u p t u r e d .  L abour was v e ry  s h o r t  i n  d u r a t io n ,  
th o u g h  a n a e s th e s ia  a  l a  r e i n e  was n e c e s s a ry  d u r in g  th e  seco n d  
s t a g e .  The seco n d  c a se  was i n  a  t h i r d  p a r a  a t  32 w e ek s , th e  
fo e tu s  b e in g  m a c e ra te d . The la b o u r  was q u ic k e r  th a n  n o rm a l, 
l a s t i n g  2 h r s  30 m ins i n  a l l .  T h is  p a t i e n t  was m e la n c h o lic  
and d e p re s s e d  r a t h e r  th a n  e x h i l a r a t e d .
T hese c a s e s  o f f e r  a  w ide v a r i e t y  o f  n e rv o u s  l e s i o n s ,  y e t  
n o t  one c a se  o f  i n e r t i a  o r  p o o r  u t e r i n e  a c t io n  su p e rv e n e d . I n  
th e  c a s e s  o f  d e a f  m utism  and a n te -p a r tu m  i n s a n i t y  t h e r e  was 
p r e s e n t  f e a r  and  e x h i l a r a t i o n  r e s p e c t i v e l y ,  w i th  no a d v e rse  
e f f e c t  on th e  s t a g e  o f  d i l a t a t i o n .  I n  th e  c a se  w ith  c e r e b e l l a r  
tum our th e  p a t i e n t  was b l in d :  h e r  s e n so ry  a p p r e c ia t io n  was
h ig h ly  d e v e lo p e d , f e a r  was o b v io u s ly  p r e s e n t  i n  s u p p re s s e d  form ; 
and y e t  la b o u r  was u n e v e n t f u l .  The e p i l e p t i c  c a s e s  were 
u n d e r m a in ten an ce  d o se s  o f  lu m in a l;  th e  n e rv o u s  sy s tem  in  
b o th  can  be assum ed to  be h ig h ly  s e n s i t i v e  t o  u n u su a l s t im u l i ,  
and e x c i t a b l e ;  no a d v e rse  e f f e c t  on la b o u r  was p r e s e n t .  In
113
th e  p a t i e n t  w ith  c e r e b r a l  .-.embolism th e  c o n d i t io n  was one o f 
m en ta l h e b e tu d e  r a t h e r  th a n  e x c i te m e n t ,  a s  a  c o n t r a s t  t o  th e  
above c a s e s ;  and a g a in  d e l iv e r y  was n o rm a l. The d is s e m in a te d  
s c l e r o s i s  m o ther was h ig h ly  n e rv o u s , th o u g h , b e in g  p a ro u s , 
f e a r  was n o t  p r e s e n t .
T hese c a s e s  s e rv e  to  d e m o n s tra te  th e  f a c t  t h a t  la b o u r ,  
once i n i t i a t e d ,  w i l l  p r o g r e s s  s t e a d i l y  and w i l l  t e r m in a te  
n o rm a lly , o th e r  th in g s  b e in g  e q u a l ,  no m a t te r  w hat c o in c id e n t  
n e rv o u s  d i s e a s e  i s  p r e s e n t .  B oth f u n c t io n a l  and o rg a n ic  
n e rv o u s  d i s e a s e s  a r e  i l l u s t r a t e d  i n  t h i s  s e r i e s ,  th e  o rg a n ic  
d i s e a s e s  p re d o m in a tin g . I t  would a p p e a r ,  th e n ,  t h a t  p ro v id e d  
th e  u t e r i n e  n e rv o u s  c o n n e c tio n s  a r e  i n t a c t ,  la b o u r  w i l l  su p e r­
vene u n e v e n t f u l ly ;  none o f  t h e  above c a s e s  had  a  l e s io n  
i n t e r f e r i n g  w ith  th e  norm al r e f l e x  m echanism , w hich c a r r i e d  
o u t  i t s  f u n c t io n  w ith o u t any v a r i a t i o n  from  th e  n o rm a l.
The m a jo r i ty  o f  t h e  above c a s e s  a r e  c h a r a c t e r i s e d  by a 
h ig h ly  e x c i ta b le  n e rv o u s  sy s te m , w hich h as b een  c la im e d  to  
i n h i b i t  th e  p r o g r e s s  o f  la b o u r .  The h ig h e r  n e rv e  c e n t r e s  a re  
a c c r e d i te d  w ith  a  p u re ly  i n h ib i t o r y  a c t io n  o v e r  th e  lo w e r, 
s p i n a l ,  n e rv e  c e n t r e s ,  r e l e a s e  o f  w hich c e n t r a l  c o n n e c tio n s  
l e a d s  t o  an e x a g g e ra t io n  o f  th e  r e f l e x  r e s p o n s e s ;  b u t  a s  t h i s  
o n ly  a p p l i e s  t o  th e  v o lu n ta ry  n e rv o u s  sy stem  th e r e  i s  no d i r e c t  
a p p l i c a t i o n  o f  th e  p r i n c i p l e  i n  th e  c a se  o f  th e  u t e r u s .  The
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a c t io n  o f  th e  h ig h e r  c e n t r e s  i s  i n d i r e c t ,  i n  t h a t  su c h  
p s y c h o lo g ic a l  in f lu e n c e s  as f e a r ,  e m o tio n , e t c . ,  may i n h i b i t  
th e  n o rm al r e f l e x  m echanism . I t  i s  n o t  im p ro b ab le  t h a t  t h i s  
i n h i b i t i o n  i s  due to  th e  l i b e r a t i o n  o f  a d r e n a l in  i n to  th e  
c i r c u l a t i o n ;  a d r e n a l in  i s  sy m p a th e tic o -m im e tic  i n  a c t i o n ,  
and a s  su c h  i t  i n h i b i t s  th e  c o n t r a c t io n  o f  p l a i n  m u sc le . No 
su c h  e f f e c t  was n o te d  i n  th e  above c a s e s ,  in d e e d  th e  r e v e r s e  
h a s  b een  t r u e ,  v i z .  t h a t  t h e  h y p e r - e x c i t a b i l i t y  o f  th e  n e rv o u s  
sy s te m  h a s  l e d  t o  q u ic k e r  la b o u r s  and s t im u la t io n  o f  th e  r e f l e x  
m echanism , r a t h e r  th a n  i n h i b i t i o n .
The l o c a l  m yogenic c o n t r a c t io n  i s  p ro b a b ly  t h e  c h ie f  
f a c t o r  a t  w ork , t h e  l o c a l  n e rv e  c o n n e c tio n s  b e in g  r e g u la to r y  
i n  a c t i o n  and h e lp in g  i n  th e  c o - o r d in a t io n  o f  u t e r i n e  m uscle  
a c t io n ;  e x te r n a l  s t i m u l i  e x e r t  t h e i r  e f f e c t  i n  an u n c e r t a in  
m anner and  m ere ly  m odify  th e  c o n t r a c t i o n s ,  b u t do n o t  m a te r i a l l y  
a f f e c t  t h e  ou tcom e. The d e g re e  o f  i n h i b i t i o n  w hich th e s e
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e x te r n a l  s t i m u l i  may g iv e  r i s e  t o  i s  p ro b a b ly  p r o p o r t io n a te  to  
th e  am ount o f  a d r e n a l in  l i b e r a t e d  in to  th e  c i r c u l a t i o n ,  a  
f a c t o r  w hich i s  i n c o n s ta n t  and s u b je c t  t o  horm onic c o n t r o l  i n  
a d d i t i o n .
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(4 ) C h ro n ic  N e p h r i t i s
TABLE V II
U te r i  
Good .
ne A c tio n  i  
A verage
n  L abour 
I n e r t i a
1 2 1
(5 ) U te r in e  F ib ro id s
TABLE V II I
Case No. A g e /P a r i ty D u ra tio n  o f  Labour
U te r
Good
in e  A c ti 
L abour 
A verage
on i n  
I n e r t i a
246 5 1 /1 55 h .  10 m. +
251 2 8 /2 11 h . +
42 7 5 7 /2 8 h .  5 a . +
509 2 6 /2 5 h .  20 m. +
520 5 9 /1 50 h .  15 m. +
580 5 0 /1 28 h .  10 m. +
1 2 5
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D is c u s s io n
(4 ) C h ro n ic  N e p h r i t i s .
h
T h ere  a r e  5 c a s e s  o f  c h ro n ic  n e p h r i t i s  i n  th e  s e r i e s ,  o f  
w hich o n ly  one had  a  la b o u r  q u ic k e r  th a n  n o rm a l, two were 
n o rm a l, and one c a se  d e v e lo p e d  a  v e ry  m ild  i n e r t i a .  T h a t w ith  
m ild  i n e r t i a  o c c u r re d  i n  a  t h i r d  p a r a ,  th e  l a b o u r  l a s t i n g  
14 h o u rs  20 m in s , d e l iv e r y  o f  th e  c h i ld  (p re m a tu re )  b e in g  
n o rm a l. D ie t in g  had  b een  r i g i d  f o r  8 weeks p r i o r  to  o n se t  
o f  l a b o u r .  D ie t in g  was a  f a c t o r  i n  a l l  f i v e  c a s e s .  The 
num ber o f  c a s e s  i s  to o  s m a ll  t o  draw  c o n c lu s io n s  from .
(5 ) U te r in e  F i b r o i d s .
Of t h e  6 c a s e s  o f  u t e r i n e  f i b r o i d s  w hich w ere d ia g n o s e d ,
3 w ere i n  p r im ip a r a e ,  3 i n  m u l t ip a r a e .  A l l  th e  p r im ip a ra e  
w ere above 30 y e a r s  o f  a g e , th e  a v e rag e  age b e in g  33* and a l l  
th e  p r im ip a ra e  d e v e lo p ed  i n e r t i a  i n  some d e g re e . I n  two o f  
th e s e  p r im ip a r a e ,  th e  i n e r t i a  was no more th a n  a  m odera te  
d e la y  i n  th e  f i r s t  s ta g e  w ith  a  fo r c e p s  (low ) in  one o f  th e s e  
due to  s e v e re  se c o n d a ry  i n e r t i a ;  i n  th e  t h i r d  c a se  -  an 
e ld e r ly  p r im ip a r a  o f  39 y e a r s  o f  age -  p r im a ry  i n e r t i a  was 
p r e s e n t ,  d e l iv e r y  b e in g  e f f e c t e d  by f o r c e p s .  I n  a l l  p r im i­
p a ra e  t h e  t h i r d  s ta g e  was u n c o m p lic a te d .
Of t h e  m u l t ip a r a e ,  two were norm al w h ile  th e  t h i r d  was 
q u ic k e r  th a n  th e  a v e ra g e , no re a s o n  f o r  th e  q u ic k  la b o u r  b e in g
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m a n ife s t  a p a r t  from  th e  c o m p a ra tiv e  y o u th  and good c o n d i t io n  
o f  t h e  m o th e r .
Prom th e  ahove r e s u l t s ,  th o u g h  few , i t  i s  c o n c lu d ed  t h a t  
e ld e r ly  p r im ip a ra e  w i th  f i b r o i d  u t e r i  a r e  p ro n e  t o  develop  
u t e r i n e  a c t i o n  w hich i s  n o t  so  good a s  one n o rm a lly  e x p e c ts ,  
and a r e  l i a b l e  t o  have a  p r im a ry  i n e r t i a .  I n  m u l t ip a r a e ,  
f i b r o i d  u t e r i  a r e  l e s s  l i a b l e  t o  le a d  to  i n t e r f e r e n c e  w i th  th e  
m echanism  o f  t h e  u t e r u s .
I n  c o n s id e r in g  th e  i n t r i c a t e  a rrangem en t o f  th e  u t e r in e  
m u sc le  f i b r e s  ( s e e  P a r t  I I  Anatomy o f  U te r in e  M uscle) i t  i s  
o b v io u s  t h a t  th e  i n t e r p o s i t i o n  o f  a  tum our w i l l  b re a k  up th e  
c o n t i n u i ty  o f  t h e  m uscle  l a y e r s ,  and w i l l  le a d  to  in c o -o rd in a t io r  
o f  t h e  w aves o f  c o n t r a c t i o n ,  b re a k in g  them  up and c a u s in g  them  
t o  become i r r e g u l a r  i n  tim e  and w eaker i n  f o r c e .  The rh y th m ic  
n a tu r e  o f  t h e  c o n t r a c t io n s  i s  p a r t l y  l o s t ,  and th e  p o w e rfu l 
wave o f  c o n t r a c t i o n  d i s s i p a t e d  and c o n v e r te d  in to  s m a lle r ,  l e s s  
p o w e rfu l, c o n t r a c t i o n s .  M oreover t h e r e  i s  i n t e r f e r e n c e  w ith  
th e  m yogenic c o n t r o l ,  which depends upon  th e  c o n t i n u i ty  o f  th e  
m usc le  f i b r e s .
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(6 )  A naem ia.
TABUS IX
Case No. A g e /P a r i ty D u ra tio n  o f  L abour
U te r:
Good
m e A ctic  
Labour 
A verage
m  in  
I n e r t i a
452 2 1 /1 14 h .  45 m. +
499* 34 /2 5 h .  30 m. +
552 2 5 /1 7 h .  20 m. +
554 2 9 /3 46 h .  45 m. +
595 24 /2 5 b .  5 +
1 * 2 7 /2 6 h .  10 m. +
1 4
1
(7 ) C o n s t i t u t i o n a l  D ise a se
TABLE X
N a tu re  
o f  D ise a se
TTi
Good
:e r in e  Ac 
A verage
i t i o n
I n e r t i a
S y p h i l i s  
D ia b e te s  





D is c u s s io n
(6) A naem ia.
Of th e  6 c a s e s  w hich  were s u f f e r i n g  from  anaem ia  o f  such  
s e v e r i t y  as t o  n e c e s s i t a t e  h o s p i t a l  i n v e s t i g a t i o n  and t r e a tm e n t ,  
2 w ere o f  t h e  m a c ro c y tic  h y p e rc h ro m ic  ty p e  -  p e rn ic io u s  anaem ia  
o f  p re g n a n c y . O nly one c a se  o u t  o f  t h e  6 d e v e lo p ed  i n e r t i a  o f  
a  p r im a ry  n a t u r e ,  a  t h i r d  p a r a ,  d e l iv e r y  b e in g  n o rm a l, and th e  
la b o u r  l a s t i n g  46 h r s  45 m in s . The anaem ia was se c o n d a ry  in  
ty p e  -  a  m ic r o c y t ic  hypochrom ic an aem ia  due to  m a l n u t r i t i o n .
One c a se  had  a  v e ry  good la b o u r  -  a  p r im ip a ra  w ith  a  b re e c h  
d e l i v e r y ;  th e  f o u r  o th e r s  w ere n o rm a l. T here  was no co m p li­
c a t i o n  i n  th e  t h i r d  s ta g e  i n  th e  way o f  undue l o s s  o f  b lo o d .
A gain  th e  s e r i e s  o f  c a s e s  o f  s e v e r e  anaem ia  i s  to o  sm a ll 
to  draw  any  c o n c lu s io n s ,  b u t  a c c o rd in g  to  th e  t a b u l a t e d  s c a n ty  
d a ta  th e  m a jo r i ty ,  o f  th e  c a s e s  had  an u n c o m p lica te d  la b o u r .
The b lo o d  s u p p ly  o f  th e  u te r u s  i s  so  r i c h  and f r e e  t h a t  i t  i s  
d i f f i c u l t  t o  c o n c e iv e  t h a t  anaem ia p e r  se  w i l l  have any l o c a l  
d e t r im e n ta l  a c t io n  on th e  u te r u s  i n  la b o u r ;  r a t h e r  w i l l  i t  
e x e r t  i t s  e f f e c t  on th e  v a r io u s  s y s te m s , e s p e c i a l l y  th e  
c a r d ia c  sy s te m .
I n  r e l a t i o n  to  th e  b lo o d  s u p p ly  to  th e  u t e r i n e  m uscle  i t  
i s  p e rm is s ib le  t o  d i s c u s s  th e  r o l e  o f  is c h a e m ia  o f  t h e  u t e r i n e  
m u sc le , and i t s  r e l a t i o n ,  i f  a n y , t o  th e  cau se  o f  u t e r i n e  p a in .
Lew is showed many y e a r s  ag o , when c a r r y in g  o u t w ork on
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th e  c a u se  o f  a n g in a  p e c t o r i s  an d  i n t e r m i t t e n t  c l a u d ic a t i o n ,  
t h a t  p a in  d e v e lo p e d  when u n s t r i p e d  and s t r i p e d  m usc le  was made 
to  do work i n  th e  ab sen ce  o f  a  s u f f i c i e n t  b lood  s u p p ly .  T h is  
he a s c r ib e d  t o  th e  l i b e r a t i o n  o f  some to x ic  f a c t o r  e la b o r a te d  
i n  th e  m e tab o lism  o f  m uscle  w ork ing  u n d e r a  d e f i c i e n t  b lo o d  
s u p p ly , t h i s  f a c t o r  n o t  b e in g  p ro d u ced  when th e  m u sc le , s t r i p e d  
o r  u n s t r i p e d ,  was w o rk in g  u n d e r  norm al c o n d i t io n s ,  i . e .  w ith  
i t s  f u l l  b lo o d  s u p p ly .
I t  i s  w e ll  known t h a t  a  u t e r i n e  c o n t r a c t io n  c a u se s  a  
te m p o ra ry  b la n c h in g  o f  t h e  u t e r u s ,  e . g .  when s e e n  to  c o n t r a c t  
d u r in g  C a esa rea n  o p e r a t io n :  i n  f a c t ,  e v e ry  c o n t r a c t io n  o f  th e
u te r u s  im p l ie s  a  tem p o ra ry  is c h a e m ia  o f  t h e  u t e r i n e  m u sc le .
I n  th e  c o u rs e  o f  m aking i n v e s t i g a t i o n s  i n to  th e  c au se  o f  
m e n s tru a l  p a in ,  M o i r ^ ^ )  ka s  shown t h a t  th e  i n t r a - u t e r i n e  
p r e s s u r e ,  a s  r e c o rd e d  by kym ograph!c t r a c i n g s ,  may exceed  th e  
s y s t o l i c  b lo o d  p r e s s u r e  ta k e n  s im u lta n e o u s ly  a t  t h e  b r a c h i a l  
a r t e r y ;  th e  u t e r i n e  a r t e r i e s ,  in d e e d , w ere shown to  c e a se  
t h e i r  p u l s a t i o n  te m p o r a r i ly  d u r in g  a  p a in  ( m e n s t r u a l ) . The 
u t e r u s ,  t h e r e f o r e ,  i s  re n d e re d  isc h a e m ic  te m p o r a r i ly  d u r in g  a  
" p a in " ,  o r  c o n t r a c t i o n ,  and th e  " p a in "  i s  n o t  e x p e r ie n c e d  by 
th e  p a t i e n t  t i l l  n e a r  th e  summit o f  t h e  c o n t r a c t io n ,  i . e .  when 
th e  i n t r a - u t e r i n e  p r e s s u r e  i s  g r e a t e r  th a n  t h e  s y s t o l i c  b lo o d  
p r e s s u r e .  R easo n in g  from  t h i s  f a c t  M oir s u g g e s ts  t h a t  th e  
" p a in "  may, i n  p a r t ,  a r i s e  as a  r e s u l t  o f  p ro lo n g e d  is c h a e m ia
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o f  t h e  u t e r i n e  m usc le  d u r in g  th e  c o n t r a c t io n  p h a se  o f  i t s  
a c t i v i t y .
(7 ) C o n s t i t u t i o n a l  D i s e a s e .
Of t h e  6 c a s e s  o f  c o n s t i t u t i o n a l  d i s e a s e ,  f o u r  were due 
to  s y p h i l i s ,  one t o  d i a b e t e s ,  and  one to  a  c a se  o f  ex trem e 
o b e s i ty ,  p o s s ib ly  due to  e n d o c r in e  d y s f u n c t io n .  None o f  th e  
c a s e s  o f  s y p h i l i s  had  any p a r a l y t i c  sym ptom s; t h r e e  w ere 
norm al i n  la b o u r ;  th e  f o u r t h  d e v e lo p ed  i n e r t i a ,  th e  ca se  b e in g  
an em ergency s e n t  i n  a s  " f a i l e d  f o r c e p s " .  D e liv e ry  o f  t h i s  
l a s t  c a se  was by  h ig h  f o r c e p s ,  a  l a r g e  c h i l d  (10  l b s  8 o z s) 
b e in g  d e l iv e r e d  s t i l l b o r n  th ro u g h  a  s l i g h t l y  c o n t r a c te d  p e l v i s .
S y p h i l i s  i s  n o t  re c o g n iz e d  a s  b e in g  a  cau se  o f  u t e r i n e  
i n e r t i a ;  i t  i s  u s u a l ly  a s s o c ia t e d  w ith  a b o r t io n  o r  p re m a tu re  
l a b o u r ,  b u t  th e s e  a r e  due to  a s s o c i a t e d  v a s c u la r  d e g e n e ra t io n  
i n  th e  p l a c e n t a .
D ia b e te s ,  on th e  o th e r  h an d , may f r e q u e n t ly  c au se  u t e r i n e  
i n e r t i a ,  a s  i n  t h i s  one c a s e .  The re a s o n  i s  p ro b a b ly  tw o - fo ld :  
(1 ) g lu c o s e  s to r a g e  i n  th e  m uscle c e l l s  i s  im p a ire d , an d  th e  
s t o r e  o f  en erg y  f o r  m uscle w ork i s  r a p id ly  e x h a u s te d ; (2 ) 
i n s u l i n  i s  a c c r e d i t e d  w ith  th e  p r o p e r ty  o f  r e n d e r in g  m uscle 
a to n i c .  The fo rm e r  i s  p ro b a b ly  th e  more im p o r ta n t ,  though  
i n s u l i n  d e f ic ie n c y  may i n  some way u p s e t  th e  e n d o c r in e  b a la n c e  
i n  th e  body .
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E xtrem e o b e s i ty ,  due t o  any  c a u s e ,  w i l l  le a d  t o  p o o r
u t e r i n e  a c t i o n ,  i n  t h a t  f a t t y  i n f i l t r a t i o n  and d e g e n e ra t io n  o f
a l l  th e  t i s s u e s  i s  i n e v i t a b l e ,  w ith  as a  r e s u l t  a  lo w e rin g  o f
th e  o u tp u t  o f  work from  th e  o rg an  co n ce rn e d  ( i n  t h i s  c a se  t h e
u t e r u s ) .  I n  t h i s  c a s e  th e  p a t i e n t ,  a  p r im ip a r a , w eighed  19 s to n e s ;
th e  d i s t r i b u t i o n  o f  th e  h a i r  was o f  a  m asc u lin e  ty p e ,  th e  a d ip o s i ty  was 
*
g e n e r a l i z e d  and g r o s s ,  th e  g e n i t a l i a  w ere n o rm a lly  d e v e lo p ed  and  t h e r e  was 
no a l t e r a t i o n  o f  v o ic e .  X -ray  r e v e a le d  no bony changes i n  th e  s e l l a  
t u r s i c a ,  n o r  w ere any s ig n s  o f  o rg a n ic  n e rv o u s  d is e a s e  e l i c i t e d .  
M e n s tru a t io n  was n o rm a l. A f a m i l i a l  ten d e n c y  to  o b e s i ty  was p r e s e n t ,  
h e r  m o ther w e ig h in g  21 s to n e s  a t  one tira e j
F o llo w in g  a  w e e k 's  r e s t  i n  h o s p i t a l  ow ing to  b r e a th le s s n e s s  and 
g e n e ra l  h e a l th  r e a s o n s ,  th e  p a t i e n t  w ent i n t o  la b o u r  sp o n ta n e o u s ly  1 2  days 
from  te rm , r u p tu r e  o f  membranes b e in g  p re m a tu re . A m ild  p rim ary  i n e r t i a  
en su ed ; d e l iv e r y  was norm al o f  a  sm a ll c h i l d  -  5 l b s  15 o z s ,  b u t 
s e co n d a ry  i n e r t i a  d e v e lo p ed  i n  th e  t h i r d  s t a g e ,  th e  p la c e n ta  b e in g  
r e t a i n e d ,  n e c e s s i t a t i n g  m anual rem oval owing to  s e v e re  haem orrhage .
The p u e rp e riu m  was n o rm al.
T h is  c a se  i l l u s t r a t e s  th e  ty p e  o f  la b o u r  one e x p e c ts  to  
f in d  i n  c a s e s  o f  g r o s s  o b e s i ty ,  and a ls o  i n  c a s e s  o f  e n d o c r in e  
d y s fu n c t io n  c h a r a c te r i z e d  p ro b a b ly  by h y p o - p i tu i t a r i s m .  ' The 
m ild  p r im a ry  and th e  seco n d ary  i n e r t i a  i n  th e  t h i r d  s t a g e  g iv e  
s u p p o r t  to  th e  th e o r y  t h a t  th e  p i t u i t r i n  c o n c e n tr a t io n  i n  th e  
b lo o d  was su b -n o rm a l i n  t h i s  c a s e ;  su c h  a  s ta te m e n t can  o n ly
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be p ro v e d  b io c h e m ic a l ly  and m ere ly  i n f e r r e d  c l i n i c a l l y .  The 
g o n a d o tro p ic  g ro u p  o f  horm ones may p ro b a b ly  b e  in v o lv e d  a s  w e ll  
a s  th e  p o s t e r i o r  p i t u i t a r y  horm one, i n  t h a t  d e f i c ie n c y  o f 
p ro d u c t io n  o f  p r o la n  A w ould l e a d  t o  a  subnorm al p ro d u c t io n  o f  
o e s t r i n  w ith  th e  r e s u l t  t h a t  th e  u te r u s  w ould  n o t b e  f u l l y  
s e n s i t i z e d  to  th e  a c t io n  o f  p i t u i t r i n .
The num ber o f  c a s e s  o f  c o n s t i t u t i o n a l  d i s e a s e  i s  
i n s u f f i c i e n t  t o  m e r i t  any c o n c lu s io n s  b e in g  made.
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(c )  CO-EXISTING MATERNAL DISEASE
i i .  A t t r i b u t a b l e  t o  P regnancy
(1 ) A lb u m in u ria  o f  P reg n an cy
TABLE XI
Case A ge/ D egree  o f  Album. U te r in e  A c tio n N o te s
No. P a r i t y M ild Mod. S e v e re Good A verage I n e r t i a
2 2 2 /2 + + D ie t
17 2 6 /2 + + (D ie t  M alnu­t r i t i o n  ++
20 3 5 /7 + + D ie t
67 2 3 /1 + + (No d i e t  in(h o s p . S l ig h t  
( a t  home
69 1 9 /1 + + No d i e t
102 3 5 /1 + + (R .O .P  ——^R.OJ( d i e t
104 2 6 /1 + + (M a ln u tr i t io n( d i e t
109 2 6 /1 + + D ie t
111* 3 0 /2 + + (No d i e t(Accidental Haem
116 3 9 /3 + + No d i e t
118* 4 2 /1 0 + + No d i e t
130* 4 0 /9 + + No d i e t
131 2 8 /2 + + Hydram niosD ie t
136 2 5 /1 + + D ie t
140 3 4 /1 + + (No d i e t(A*P»Haem.
141 3 2 /2 + + No d i e t
146 3 2 /1 + + D ie t
151 2 7 /2 + + D ie t
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P re -e c la m p ti  
No d i e t i n g
D ie t
( P a in le s s  
( s t r i c t  d i e t
R .O .P .
s t a g e .  D ie t
D ie t
(D ie t  
( P a in le s s  
( 1 s t  s t a g e
A.P.Haem . 
No d i e t
D ie t
D ie t
(D ie t  
( P a in le s s  
( 1 s t  s ta g e
D ie t
(P re m atu re  





No d i e t
D ie t
P rem atu re
D ie t
No d i e t  
E c lam p sia
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Case A ge/ D egree  o f Album. U te r in e  A c tio n N otesNo. P a r i t y M ild Mod. S e v e re Good A verage I n e r t i a
420 3 7 /2 + + (D ie t
(P a in le s s  
( 1 s t  s ta g e
432 2 7 /1 + + D ie t
424 3 3 /2 + + D ie t
446 2 5 /1 + + (H ydram nios(No d i e t
456 2 5 /1 + + (No d i e t(P re m atu re
457* 2 4 /2 + + D ie t
462 2 0 /1 + + D ie t
466 3 4 /2 + + D ie t
468* 251 + + D ie t
482 2 2 /1 + + No d i e t
486 2 3 /1 + + D ie t
491 2 4 /1 + + D ie t
[502 2 8 /1 + + ( J u s to  M inor ( p e lv i s  
( d i e t  ]
506 3 0 /3 + + (D ie t(M acera ted
515 3 2 /1 + + D ie t
537 1 9 /1 + + No d i e t
538 3 1 /3 + + D ie t
542 2 0 /1 + + No d i e t
554 2 9 /3 + + (M a ln u tritio n  (No d i e t
555 3 0 /1 + + (D ie t(P re m a tu re
558 2 4 /1 + + (D ie t(P rem atu re
566 3 0 /6 + + (P re m atu re(D ie t
(M acera t ed
56? 2 3 /1 + + F .P .H . No d ie t
570* 2 9 /1 + + D ie t
573 3 0 /2 + + (D ie t(P rem atu re
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Case A ge/ D egree  o f Album. U te r in e  A c tio n N o tes
No. P a r i t y M ild Mod. S e v e re Good A verage I n e r tx a
586 3 9 /1 3 ++ + No d i e t i n g
588 2 2 /2 + + A .P .H . No d ie t
596 3 7 /3 + + (E asy 1 s ts t a g e .  D ie t
612 2 3 /1 + + (D ie t(P re m a tu re
620* 2 5 /1 + + D ie t
655 3 5 /1 + + (No d i e t(P re m atu re
642 3 1 /1 + + D ie t
659 2 8 /2 +++ + (No d i e t(E c lam p sia  
( E la t  s m a ll  
( p e l v i s
676 2 6 /1 + + ( D ie t . Twins(P re m a tu re
689 4 1 /6 + + D ie t in g
695* 3 7 /2 + + ( P a in le s s  1 s t  ( s t a g e .  D ie t
709* 2 9 /2 + + D ie t
734* 3 0 /1 + + D ie t
740 3 7 /6 + + D ie t
697 2 4 /3 + + D ie t
702 2 7 /1 + + D ie t
713* 2 5 /1 + + D ie t
638* 3 7 /3 + + (D ie t(P re m a tu re
254 4 1 /3 + + (D ie t(M acera ted
232 2 5 /1 + + (H ydram nios (No d i e t
89 35 20 34 28 50 11
20*
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A lb u m in u ria s  
TABLE X II
T o ta l  
No. o f  
A lb s .




u r i a





















TABLE X III  
Cause o f  D elay  i n  " I n e r t i a ” C ases
H ydram nios ..................................................................
P re -e c la m p s ia  and E c lam p sia  ............................
A n te -P artu rn  H aem orrhage ( A c c id e n ta l ) .  . .
E ld e r ly  m u l t ip a r a  (3 9 /1 3 ) .................................
M a ln u t r i t io n  .............................................................
G e n e ra lly  C o n tra c te d  P e lv i s  ............................
G e n e ra lly  C o n tra c te d  P l a t  P e lv is  . . . .
M a lp o s i tio n s  (R .O .P ) ...........................................
Unknown .......................................................................
D ie t
1 . No d i e t
2 No d i e t
1 No d i e t
1 No d i e t
2 No d i e t
1 D ie t
1 No d i e t
1 D ie t
1 D ie t
T o ta l  11
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i i .  A t t r i b u t a b l e  t o  P regnancy
(1 ) A lb u m in u ria  o f  P regnancy
The a lb u m in u r ia s  have  b een  d iv id e d  in to  t h r e e  co lum ns, 
v i z .  " m ild ” , " m o d e ra te " , and " s e v e r e " .  A "m ild "  c a se  i s  
r e s e r v e d  f o r  th o s e  w ith  l e s s  th a n  1 p a r t  E sb ach , a  t r a c e  o f ,  
o r  n o , oedem a, and a  b lo o d  p r e s s u r e  n o t above 140 mms. Hg. 
s y s t o l i c .
A "m o d era te "  c a s e  i s  one i n  w h ich  th e  a lbum in  a n d /o r  th e  
oedema a r e  more s e v e re  -  up to  8  p t s .  E sb ach , a  b lo o d  p r e s s u r e  
up to  180 mms. o f  Hg. s y s t o l i c ,  w ith  m odera te  oedema.
A c a se  i s  c o n s id e re d  t o  be s e v e re  when th e  E sbach  re a d in g  
e x ce ed s  8 p t s .  E sb a c h , th e  b lo o d  p r e s s u r e  i s  above 180 mms. o f  
m ercury  s y s t o l i c  and v i s u a l  d is tu r b a n c e s  and s e v e re  v o m itin g  
a r e  p r e s e n t ,  w ith  p ro b a b ly  s e v e re  oedem a. Two s ig n s  (++) 
i n d i c a t e  a  p r e - e c la m p t ic  c o n d i t io n ;  t h r e e  s ig n s  (+++) 
i n d i c a t e  e c la m p s ia .
I t  i s  im p o s s ib le  t o  group a l l  th e  a lb u m in u r ia s  i n to  t h e i r  
t r u e  c a te g o ry  a c c o rd in g  to  th e  above c r i t e r i a ,  b u t  a  rough  
c l i n i c a l  c l a s s i f i c a t i o n  h a s  been  made, e .g .  a  c a se  w i th  no 
oedema, 3 gms. E sbach p e r  100 c . c . s  u r i n e ,  and a  B .P . o f
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190 mm. Hg. i s  c o n s id e re d  t o  be  p r e - e c la m p t ic  f o r  c l i n i c a l  
p u rp o se s  (e x c lu d in g  c h ro n ic  n e p h r i t i s )  w hereas a  c a se  w ith  
m o d e ra te ly  s e v e re  oedem a, 5 p a r t s  E sb ach , and a  B .P . o f ,  s a y ,  
140 mm. Hg. s y s t o l i c ,  i s  c o n s id e re d  t o  be  o n ly  o f  m odera te  
s e v e r i t y .  A c e r t a i n  amount o f  o v e r la p p in g  m ust be e n c o u n te re d  
i n  any a t te m p t  t o  c l a s s i f y  a lb u m in u r ia s  a c c o rd in g  to  th e  above 
c r i t e r i a ,  b u t  th e  d e c id in g  f a c t o r  i n  a  d o u b tfu l  c a se  i s  th e  
i n v e s t i g a t o r 's  w e ig h in g  up o f  th e  p a t i e n t ' s  c o n d i t io n  c l i n i ­
c a l l y .  Hence th e  accom panying r e s u l t s  may be c o n s id e re d  
f a i r l y  a c c u ra te  i n  t h e i r  c l a s s i f i c a t i o n .
The c r i t e r i a  a d o p te d  f o r  good , b ad , and  a v e rag e  u t e r i n e  
a c t i o n  a re  a s  f o l lo w s :
(1 ) "Good" : a  la b o u r  l a s t i n g  l e s s  th a n  9 h o u rs  i n  a
p r im ip a r a ,  3 h r s  30 m in s  i n  a  m u l t ip a r a .
(2 )  "A v erag e" : la b o u r  l a s t i n g  12. t o  IS  h o u rs  i n  a
p r im ip a r a ,  6  to  8 h o u rs  i n  a  m u l t ip a r a .
(3 ) " I n e r t i a " :  la b o u r  l a s t i n g  more th a n  30 h o u rs  i n  a
p r im ip a r a ,  14 hours i n  a  m u l t ip a r a .
A l l  d e g re e s  o f  i n e r t i a  a r e  c o n s id e re d  
w h e th e r  m ild , m o d e ra te , o r  s e v e r e .
I n  c e r t a i n  c a s e s  th e  tim e  f a c t o r  i s  l e s s  im p o rta n t th a n  th e
c l i n i c a l  e s t im a t io n  o f  th e  p ro g r e s s  o f  la b o u r ,  e . g .  a  m u lt ip a r a
may have a  q u ic k  f i r s t  s ta g e  o f ,  s a y ,  4  h o u r s ,  w ith  a  su b seq u e n t
seco n d a ry  i n e r t i a ;  th e  la b o u r  may have to  be te rm in a te d  by an
in s t r u m e n ta l  d e l i v e r y ;  b u t  th e  t o t a l  d u r a t io n  o f  th e  la b o u r ,
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a c c o rd in g  to  t h e  t im e  f a c t o r ,  may b e  w i th in  no rm al l i m i t s .  
A gain  th e  i n v e s t i g a t o r  m ust u se  h i s  c l i n i c a l  judgm ent i n  
a s s e s s in g  th e  a c t i o n  o f  th e  u te r u s  i n  la b o u r .
G ases m arked w ith  an a s t e r i s k  (* ) i n d i c a t e  l e s s e r  d e g re e s  
o f  good u t e r i n e  a c t i o n ,  w hich a c c o rd in g  to  th e  above c r i t e r i a ,  
a r e  in c lu d e d  i n  th e  " a v e ra g e "  g ro u p . They a re  r e a l l y  b e t t e r  
th a n  th e  a v e ra g e , and a re  r e s e r v e d  f o r  (1 ) m u lt ip a ra e  w ith  a 
la b o u r  l a s t i n g  l e s s  th a n  6 h o u rs  (b u t  more th a n  314 h o u rs )  and
(2 ) p r im ip a ra e  w ith  a  la b o u r  l a s t i n g  l e s s  th a n  12 h o u rs  (b u t  
more th a n  9 h o u r s ) .  F o r  p u rp o se s  o f  d i s c u s s io n  th e  "good" 
c l a s s  w i l l  be  c o n s id e re d  a s  " v e ry  g o o d " , and  th e  in te rm e d ia te  
c l a s s  as "g o o d " .
I t  i s  re c o g n iz e d  t h a t  th e  te rm  " i n e r t i a "  i s  u se d  i n  a  v e ry  
b ro a d  s e n s e  h e r e :  u n d e r th e  h e a d in g  " i n e r t i a "  a r e  in c lu d e d
a l l  l a b o u r s  w hich have l a s t e d  lo n g e r  th a n  th e  u s u a l ly  a c c e p te d  
d u r a t io n .  Some a r e  no more th a n  a  s im p le  d e la y ,  o th e r s  a  
v e ry  m ild  i n e r t i a ,  w h ile  a  s m a ll  few  a re  s e v e re  p rim ary  
i n e r t i a s  a s  u s u a l ly  u n d e rs to o d  by t h a t  te rm . The h e a d in g  
" i n e r t i a "  t h e r e f o r e  i s  one o f  co n v en ien ce  i n  c l a s s i f y i n g  th e  
r e s u l t s  and s im p ly  means " u t e r in e  a c t io n  l e s s  good th a n  th e  
a v e ra g e " .
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D is c u s s io n
A lb u m in u ria  o f  P reg n an cy
89 c a s e s  o u t o f  tb e  s e r i e s  o f  752 c a s e s  s u f f e r e d  from  
a lb u m in u r ia ,  by f a r  th e  m ost f r e q u e n t  d i s o r d e r  o f  p reg n a n c y ; 
a lm o s t 12% t h e r e f o r e ,  o r  1 i n  8 d e v e lo p ed  a lb u m in u r ia .  Of 
th e s e  89 c a s e s ,  35 w ere o f  v e ry  m ild  s e v e r i t y  (3 9 .3 % ); 20
w ere o f  m o d era te  s e v e r i t y  (2 2 .4 % ); and 34 were s e v e re  i n  
d e g re e  (3 9 .2 % ).
The e f f e c t  o f  a lb u m in u r ia  on u t e r i n e  a c t io n  i s  s t r i k i n g ,  
f o r  48 c a s e s  had  a  la b o u r  b e t t e r  th a n  th e  a v e rag e  (5 3 .8 % ), o f  
w hich 28 w ere " v e ry  good" (3 1 .4 % ), i . e .  l e s s  th a n  9 h o u rs  o r  
3% h o u rs  f o r  p r im ip a ra e  and m u lt ip a r a e  r e s p e c t i v e l y ,  and  20 
w ere "good" (2 2 .4 % ), i . e .  betw een  9 and  12 h o u r s ,  o r  3% and 
6 h o u rs  i n  p r im ip a ra e  and m u lt ip a ra e  r e s p e c t i v e l y .  30 c a s e s  
w ere o f  " a v e ra g e "  d u r a t io n  (33*7%)» w h ile  o n ly  11 c a s e s  come 
i n t o  th e  " i n e r t i a "  c l a s s  (12 .3% ).
On f u r t h e r  a n a ly s in g  th e  " i n e r t i a "  c l a s s  ( a l l  d e g re es  o f 
p o o r  u t e r i n e  a c t io n )  th e  r e s u l t  i s  s t i l l  more s t r i k i n g ,  fo r  
o n ly  3 o u t  o f  t h e  11 a re  p u r e ly  a lb u m in u r ia s  -  one p re-ec lam psia , 
one e c la m p s ia , and one a c c id e n ta l  haem orrhage ; i n  a l l  th e  
o th e r  7 t h e r e  i s  some o th e r  f a c t o r  a t  w ork w hich m igh t i n  
i t s e l f  be  a  cau se  o f  d e la y .  In  one c a se  th e  c au se  i s  unknown.
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I f  t h i s  unknown c a u se  o f  i n e r t i a  can  be in c lu d e d ,  a  t o t a l  o f  
4  o u t o f  89 c a s e s  o f  a lb u m in u r ia  d e v e lo p ed  i n e r t i a  (4 .5% )•
Of th e  11 i n e r t i a  c a s e s  5 o c c u r re d  i n  s e v e r e ,  2  i n  m o d e ra te , 
and 4  i n  m ild  c a s e s  o f  a lb u m in u r ia .
From th e  above r e s u l t s  i t  i s  c o n c lu d ed  t h a t  i n  a lb u m in u r ia  
o f  p re g n a n c y :
(1 ) U te r in e  a c t io n  i s  b e t t e r  th a n  th e  a v e ra g e  i n  more 
th a n  h a l f  th e  c a s e s  C53-8% )•
(2 )  I n e r t i a  i n  any  form  i s  th e  e x c e p t io n ,  and  when i t  
does o c c u r  can  u s u a l ly  be  a s c r ib e d  to  some o th e r  
c o m p lic a tin g  f a c t o r .
(5 )  I n e r t i a ,  when i t  does o c c u r ,  b e a r s  no r e l a t i o n  to  
th e  s e v e r i t y  o f  t h e  a lb u m in u r ia .
The c a u se  o f  t h e s e  easy  la b o u r s  i n  a lb u m in u r ia  o f  
p reg n a n cy  i s  d i f f i c u l t  to  f i n d .  U ndoub ted ly  th e  s m a l le r  s i z e ,  
and o f te n  th e  p r e m a tu r i ty  o f  t h e  c h i l d r e n  c o n t r ib u te  to w a rd s  
m aking la b o u r  q u ic k e r ;  b u t  t h i s  a p p l i e s  m a in ly  t o  th e  second  
s ta g e  o f  l a b o u r . -  th e  s ta g e  o f  e x p u ls io n .  O bv iously  th e  s i z e  
o f t h e  c h i ld  sh o u ld  n o t  a f f e c t  m arked ly  th e  s ta g e  o f  d i l a t a t i o n ,  
w hich i s  a p p re c ia b ly  s h o r te n e d .
(1 ) E n d o crin e  f a c t o r .
The e n d o c r in e  f a c t o r  h a s  been  in v o k ed  to  a c c o u n t f o r  
a lb u m in u r ia  o f  p re g n a n c y . At th e  p r e s e n t  day  i t  i s  a c c e p te d  
t h a t  th e  e n d o c r in e  f a c t o r  i s  becom ing more im p o r ta n t  i n  th e  
c a u s a t io n  o f  a lb u m in u r ia .  I t  i s  known t h a t  p i t u i t r i n ,  i f
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g i v e n  i n  t o l e r a b l y  l a r g e  d o se s  w i l l  p ro d u ce  a  c l i n i c a l  
p i c t u r e  n o t  u n l ik e  t h a t  fo u n d  i n  a lb u m in u r ia  -  d i s o r d e r s  o f  
v i s i o n ,  v o m it in g , oedem a, and even  f i t s  o f  an e c la m p tic  
n a t u r e .  The c o n n e c tio n  b e tw een  an e x ce ss  o f  p o s t e r i o r  
p i t u i t a r y  horm one and th e  p ro d u c t io n  o f  to x ae m ic  s ig n s  and 
symptoms i s  to o  s t r i k i n g  t o  be n e g le c te d .  I t  i s  p o s s i b l e ,  
t h e n ,  t h a t  i n  a lb u m in u r ia  o f  p reg n an cy  th e r e  i s  p r e s e n t  some 
horm onic  im b a lan ce  a s  a  r e s u l t  o f  w hich p o s t e r i o r  p i t u i t a r y  
horm one i s  p r e s e n t  i n  e x c e s s  i n  th e  b lo o d  s t r e a m . The e f f e c t  
o f  t h i s  w i l l  be to  i n c r e a s e  th e  s u p p ly  o f  th e  o x y to c ic  f a c t o r  
t o  th e  u t e r i n e  m u sc le , w hereby i t s  to n e  i s  in c r e a s e d ;  i t s  
e x p u ls iv e  pow er i s  in c r e a s e d ,  th e  c o n t r a c t io n s  a r e  s t r o n g e r  
and more e f f i c i e n t  th a n  n o rm a lly , and th e  s ta g e s  o f  d i l a t a t i o n  
and e x p u ls io n  a re  e x p e d i te d .
The m y o m e tr iu m -in h ib itin g  a c t io n  o f  p r o g e s t in  and th e  
m o t i l i t y - s t i m u l a t i n g  a c t io n  o f  o e s t r i n  a re  c o n t r ib u to r y  f a c t o r s  
w hich m ust be c o n s id e re d  a lo n g  w ith  th e  m ain o x y to c ic  f a c t o r ,  
p i t u i t r i n ,  b u t  t h e i r  r o l e  ( p r o g e s t in  and o e s t r i n )  i s  seco n d a ry  
to  t h a t  o f  t h e  p i t u i t a r y ;  o e s t r i n  p ro b a b ly  p r e p a r in g  th e  
myometrium f o r  th e  su b se q u e n t a c t io n  o f  p i t u i t r i n .
(2 ) H y p o ca lcaem ia .
I t  h a s  been  c la im e d  t h a t  th e r e  i s  a  h y p o c a lca em ia  i n  
a lb u m in u r ia  o f  p r e g n a n c y H e r e ,  i n  a  s e r i e s  o f  o n ly  10 
c a s e s  o f  v a ry in g  d e g re e s  o f  a lb u m in u r ia ,  th e  b lo o d  ca lc iu m  was 
d e te rm in e d  by s k i l l e d  in d e p e n d e n t l a b o r a to r y  i n v e s t i g a t i o n ,
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and i n  no n e  o f  t h e  c a s e s  was a  h y p o c a lc a e m ia  d e m o n s tra te d  
beyond th e  s l i g h t  f a l l  i n  b lo o d  c a lc iu m  l e v e l  n o rm a lly  found  
i n  p re g n a n c y ; one o f  t h e  sp ec im en s was ta k e n  from  an 
e c la m p tic  p a t i e n t ,  b u t  no h y p o c a lca em ia  was fo u n d .
I f  a  c r i t i c a l  h y p o c a lca em ia  does e x i s t  i n  a lb u m in u r ia  -  
and th e  l i t e r a t u r e  i s  i n  a  v e ry  c o n fu se d  s t a t e  on t h i s  
s u b je c t  -  th e n  t h e r e  w i l l  r e s u l t  an  in c r e a s e d  n e u ro m u scu la r 
e x c i t a b i l i t y  su c h  a s  i s  found  i n  th e  h y p o ca lcaem ia  o f  t e t a n y ,  
o f  p a r a th y r o id  o r  r i c k e t s  o r i g i n ,  w ith  s i m i l a r  t e t a n i c  f i t s .
The r a t i o  o f  ca lc iu m  to  p o ta s s iu m  c o n te n t  i s  d e a l t  w ith  
i n  P a r t  I I  o f  t h i s  T h e s is  (P h y s io lo g y  o f  U te r in e  M u sc le ) , a  
c o n s ta n t  r a t i o  b e in g  n e c e s s a ry  f o r  optimum m u scu la r a c t i v i t y .
I f  t h e  in c r e a s e d  n e u ro m u scu la r  e x c i t a b i l i t y  i s  a t  an 
optim um , th e n  t h e  in c r e a s e d  to n e  and e x c i t a b i l i t y  o f  th e  
m u sc u la r  and  n e rv o u s  t i s s u e s  w ould le a d  to  more f r e q u e n t  and 
s t r o n g  c o n t r a c t i o n s ,  w ith  a  s p e e d ie r  l a b o u r  e n s u in g . T h is  
w ould e x p la in ,  i n  c o n ju n c tio n  w ith  th e  in c r e a s e d  amount o f 
p o s t e r i o r  p i t u i t a r y  f a c t o r  i n  th e  b lo o d  s t r e a m , th e  g r e a t  
te n d e n c y  f o r  a lb umin u r i a s  t o  go i n to  p re m a tu re  la b o u r :  th e
same c a u s a l  a g e n t i s  a t  w ork . I f  on th e  o th e r  h and  th e  
in c r e a s e d  n e u ro m u scu la r e x c i t a b i l i t y  i s  a t  a  maximum, th e n  
t e t a n i c  spasm s would r e s u l t .  T h is  s t a t e  co u ld  t h e o r e t i c a l l y  
be p ro d u ced  i f  th e  b lo o d  c a lc iu m  were c r i t i c a l l y  lo w , th e  
c r i t i c a l  v a lu e  b e in g  e s t im a te d  by some t o  be  2 :5  mgm. o f
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c a lc iu m  p e r  100 c . c . s  se ru m . I n d i r e c t  e v id e n c e  i n  s u p p o r t  o f  
a  h y p o c a lc a e m ia  b e in g  c o n t r ib u to r y  i n  a lb u m in u r ia  to w a rd s  
p re m a tu re  la b o u r  o r  q u ic k  l a b o u r ,  h a s  b e e n  s u p p l ie d  by 
N a h m m a c h e r (' 5 9 )  w^ 0 s hown t h a t  by  fe e d in g  e x p e r im e n ta l
a n im a ls  on a  d i e t  r i c h  i n  c a lc iu m  (g iv e n  w ith  V itam in  D) th e y  
w ent o v e r  te rm  by e ig h t  t o  t e n  d a y s , i . e .  h e  p ro d u ced  p o s t ­
m a tu r i ty  by a  c a lc iu m  e x ce ss  i n  th e  d i e t .
(3 ) D i e t .
The in f lu e n c e  o f  d i e t i n g  i s  d i s c u s s e d  e ls e w h e re  ( v id e  
" P a in le s s  L abour" i n f r a ) .  The r e s u l t s  do ten d  t o  show t h a t  
l i g h t  d i e t  ( s a l t  p o o r)  l e a d s  t o  a  l e s s  p ro lo n g e d  and  more e a sy  
l a b o u r .  I t  h a s ,  f u r th e rm o re ,  been  n o te d  t h a t  women who have 
b een  s t a y in g  i n  h o s p i t a l  f o r  some weeks p r i o r  t o  la b o u r  and 
l i v i n g  on a  f u l l  and u n r e s t r i c t e d  d i e t ,  w ith  l i t t l e  work t o  do , 
have a  te n d e n c y  to  go beyond th e  e x p e c te d  d a te  o f  d e l i v e r y .  
M oreover, i t  w i l l  be  n o te d  i n  th e  s e c t i o n  on Socio-E conom ic 
f a c t o r  t h a t  more i n e r t i a s  o c c u r re d  am ongst th e  s o - c a l l e d  
" p r i v a t e  p a t i e n t s "  who w ere i n  a  much b e t t e r  s t a t e  o f  
n u t r i t i o n  th a n  th e  more u n f o r tu n a te  ( f i n a n c i a l l y )  " g e n e ra l  
p a t i e n t s " .
(4 ) T oxaem ia.
I f  one knew th e  a e t io lo g y  o f  a lb u m in u ria , one would be 
h e lp e d  m a t e r i a l l y  i n  e x p la in in g  th e  q u ic k  e a sy  la b o u r s  u s u a l ly  
found  to  o c cu r i n  a lb u m in u ria s  o f  p re g n a n c y . O b v io u sly , from
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th e  above r e s u l t s  th e  d e g re e  o f  a lb u m in u r ia  does n o t  a lo n e  
seem t o  in f lu e n c e  th e  d u r a t io n  o f  la b o u r ;  th e  d u r a t io n  o f  
la b o u r  i s  n o t  p r o p o r t io n a l  d i r e c t l y  o r  i n v e r s e l y  t o  th e  amount 
o f  a lb u m in  i n  th e  u r i n e ,  n o r  to  th e  s e v e r i t y  o f  th e  to x a e m ia .
One o f  th e  s ig n s  common to  a l l  a lb u m in u r ic  c a s e s  i s  
oedema -  from  a  m ere t r a c e  t o  g ro s s  oedem a. I f  t h i s  oedema 
i s  g e n e r a l i z e d ,  a s  i t  i s ,  i t  w i l l  be fo u n d  i n  th e  t i s s u e s  o f 
th e  p e lv i c  f l o o r  and th e  p a r a m e t r ia l  c e l l u l a r  t i s s u e .  The 
s o f t e n in g  and le s s e n e d  r e s i s t a n c e  o f  t h e  t i s s u e s  r e s u l t i n g  
w i l l  c o n t r i b u te  t o  q u ic k e r  o p en in g  up o f  t h e  t i s s u e s  o f  th e  
p e lv i c  f l o o r ,  w ith  l e s s  tra u m a  and h en ce  l e s s  p a in :  b u t t h i s
w i l l  a p p ly  m ain ly  t o  th e  second  s t a g e  o f  la b o u r  when th e  f o e tu s  
i s  d e sc e n d in g  th ro u g h  th e  p e l v i s ,  a l th o u g h  d e s c e n t i s  p ro ­
g r e s s iv e  t o  a  l e s s e r  d e g re e  d u r in g  th e  f i r s t  s ta g e  o f  la b o u r .
I t  i s  i n t e r e s t i n g  t o  n o te  h e re  t h a t  th e  a d m in i s t r a t io n  
o f  o e s t r i n  h a s  b een  shown to  le a d  to  a  m arked v a s o d i l a t a t i o n  
and an  a c c u m u la tio n  o f  i n t e r s t i t i a l  f l u i d  i n  th e  endom etrium  
and myometrium (o f  th e  r a b b i t ) ,  w ith  su b se q u e n t oedem a. T h is  
p h ase  i s  te m p o ra ry  and i s  fo llo w e d  by in c r e a s e d  m u scu la r 
a c t i v i t y ,  th e  i n t e r m i t t e n t  m uscle  c o n t r a c t io n s  h e lp in g  to  
p re v e n t  th e  c o n g e s t io n  due to  th e  v a s o d i l a t a t i o n ,  and rem oving 
th e  p lasm a p r o t e i n s  and t i s s u e  f l u i d  by way o f  th e  ly m p h a tic  
v e s s e l s / 60^
S h o u ld  any o th e r  f a c t o r  be  a t  w ork, t h e r e f o r e ,  and  i n t e r -
138
f e r i n g  w i th  th e  t i s s u e  exchange o f  lym ph, a  c o n d i t io n  o f  
oedema o f  t h e  i n t e r s t i t i a l  t i s s u e  o f  t h e  m yometrium w i l l  be 
p ro d u c e d : and su c h  a  s t a t e  o f  a f f a i r s  i s  fo u n d  i n  a lb u m in u r ia
o f  p re g n a n c y .
The m ic ro s c o p ic  and m ac ro sc o p ic  ch an g es  i n  th e  myometrium 
i n  s e v e re  to x a e m ia  and p r e - e c la m p t ic  and e c la m p tic  c o n d i t io n s ,  
v i z .  c lo u d y  s w e l l in g ,  c a p i l l a r y  h aem o rrh ag es e t c . ,  e x c lu d e  th e  
p o s s i b i l i t y  o f  to x ae m ia  in c r e a s in g  th e  e f f i c i e n c y  o f  th e  
m u sc u la tu re  -  r a t h e r  th e  p a th o lo g ic a l  changes have th e  r e v e r s e  
e f f e c t  o f  im p a ir in g  i t s  e f f i c i e n c y .  O nly th o s e  f a c t o r s  w hich  
in f lu e n c e  th e  e f f i c i e n c y  o f  m uscle  c o n t r a c t io n  a re  a t  w ork , and 
o f  th e s e  p o s t e r i o r  p i t u i t a r y  horm one and  c a lc iu m  a c t in g  on 
an  o e s t r i n - s e n s i t i z e d  m uscle  c e l l  a r e  th e  o n ly  two f a c t o r s  w i th  
any c la im  to  in c r e a s in g  m uscle  o u tp u t .
The c a u se  o f  good o r  bad  u t e r i n e  a c t io n  m ust rem a in  
p r o b le m a t ic a l  u n t i l  th e  g r e a t e r  p rob lem  o f  how la b o u r  i s  b ro u g h t 
on i s  s o lv e d .  I t  i s  p ro b a b ly  u n d e r s t r i c t l y  horm onal c o n t r o l ,  
su c h  f a c t o r s  a s  c a lc iu m  v a lu e s  and d i e t a r y  r e s t r i c t i o n s  b e in g  
o n ly  c o n t r ib u to r y  f a c t o r s ,  and n o t  i n  th e m se lv e s  o f  p rim a ry  
im p o rta n c e  i n  th e  i n i t i a t i o n  o f  u t e r i n e  m usc le  a c t i o n .
To sum m arize , t h e r e f o r e ;
(1 )  I t  h a s  been  shown t h a t  th e  g r e a t e r  p e rc e n ta g e  o f  
c a s e s  o f  a lb u m in u r ia  i n  t h i s  s e r i e s  have  a  com­
p a r a t i v e l y  e a sy  la b o u r ,  w i th  a  minimum o f 
o b s t e t r i c a l  i n t e r f e r e n c e .
(2 ) Some c o n t r ib u to r y  f a c t o r s  i n  b r in g in g  a b o u t t h i s  
r e s u l t  a r e  d is c u s s e d ,  w ith  p a r t i c u l a r  r e f e r e n c e
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t o  t h e  in f lu e n c e  o f  a  s a l t - p o o r  d i e t  and  serum  
c a lc iu m  v a lu e s  on th e  c h a r a c t e r  o f  t h e  l a b o u r .
R e la t io n  o f  A lb u m in u ria  t o  P a i n le s s  L a b o u r.
The in c id e n c e  o f  '’p a i n l e s s " ,  o r  c o m p a ra tiv e ly  p a i n l e s s ,  
l a b o u r s  h a s  b e e n  n o te d :  i n  a l l  t h e  a lb u m in u r ia s  a  n o te  h a s
b e e n  made as t o  w h e th e r o r  n o t  th e  c a s e s  r e c e iv e d  d i e t e t i c  
t r e a tm e n t ,  t h u s  a  n o te  h a s  been  made -  " d i e t "  o r  "no d i e t " .
No s ta te m e n t  a s  t o  th e  d e g re e  o f  d i e t i n g  w i l l  be  fo u n d , b u t i t  
may b e  assum ed t h a t  i f  th e  c a se  i s  one o f  m ild  a lb u m in u r ia ,  th e  
p a t i e n t  w ould  be on a  l i g h t  d i e t  i n  w hich  o n ly  p r o t e i n  fo o d s  
w ere e x c lu d e d ; i f  o f  m odera te  s e v e r i t y ,  th e  d i e t  would c o n s i s t  
o f  b la n d  f l u i d s ,  in c lu d in g  m ilk , w ith  p o s s ib ly  f i s h  o r  c h ic k e n  
a c c o rd in g  to  p r o g r e s s ;  i f  o f  ex trem e s e v e r i t y  th e n  o n ly  
g lu c o s e  an d  w a te r  would be  g iv e n .  I t  i s  o b v io u s ly  im p r a c t i ­
c a b le  t o  e n te r  th e  d e t a i l s  o f  th e  d i e t i n g  i n  th e  t a b u la t e d  
r e c o r d s ,  hence  th e  d e g re e  o f  d i e t i n g  w i l l  be  assum ed to  
c o rre sp o n d  to  th e  s e v e r i t y  o f  th e  c a s e .
None o f  t h e  d i e t s  w ere " s a l t  f r e e " ;  a  more e x a c t  p h ra s e  
would be " s a l t  p o o r " ,  as th e  m a jo r i ty  o f  th e  p a t i e n t s  would 
n o t t o l e r a t e  a  s a l t  f r e e  d i e t  and became d i s c o n te n te d ,  e i t h e r  
a d d in g  s a l t  th e m se lv e s  s u r r e p t i t i o u s l y ,  o r  im p o rtu n in g  th e  
o th e r  p a t i e n t s  t o  su p p ly  them  w ith  th e  com m odity. A lso , s a l t  
s u b s t i t u t e s  w ere a  f a i l u r e .  Hence a  more c o r r e c t  p h ra s e  i s  
" s a l t  p o o r  d i e t " .
S im i la r ly  i t  was fo u n d  to  be im p o s s ib le  t o  have a  c o n tr o l
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s e r i e s  o f  n o rm al h e a l th y  p re g n a n t  m o th e rs  on a  s a l t  p o o r  o r  
s a l t  f r e e  d i e t  -  th e s e  c o n t r o l s  w ere f r e e  t o  move a b o u t th e  
ward and i t  was fo u n d  im p o s s ib le  t o  keep  a  s t r i c t  ey e  on t h e i r  
d i e t a r y .  (T h ere  a r e  o f t e n  a  few  h e a l th y  m o th e rs  a w a i t in g  f u l l  
te rm  i n  m u n ic ip a l h o s p i t a l s  who c o u ld  be u t i l i z e d  a s  c o n t r o l s  -  
t h e s e  in c lu d e  i l l e g i t i m a t e ,  o r  d e s t i t u t e  women, o r  women who 
a re  d o m ic i le d  w e ll  o u t i n  a  c o u n try  d i s t r i c t  and u n a b le  q u ic k ly  
t o  b e  t r a n s p o r t e d  i n t o  h o s p i t a l  when la b o u r  b e g in s . )
F iv e  t r u l y  p a i n l e s s  f i r s t  s t a g e s  a r e  re c o rd e d .
1 .  C ase  Mo.2 4 7 .
Etirnigravida, 30 y e a r s  o f  a g e . A d m itted  w ith  10 gms. E sb ach , B lood- 
p r e s s u r e  2 1 0 /1 2 0 , m odera te  oedem a. T re a te d  by g lu c o s e  and w a te r  o n ly  f o r  
4  d a y s , w i th  in tr a v e n o u s  c a lc iu m  l a e v u l in a t e  1C$. S pon taneous la b o u r  
l a s t i n g  6 h o u rs  i n  a l l .  D id n o t  com p la in  o f  any p a in s  -  m ere ly  s l i g h t  
b ackache  -  t i l l  second  s ta g e  b eg an . D u ra tio n  6 h o u r s .  R esponding  to  
t r e a tm e n t :  B lo o d -p re s s u re  1 5 5 /9 5 , E sbach  4  gms on m orning  o f  la b o u r .
2 . C ase  N o.2 5 2 .
P a ra  2 , 32 y e a r s  o f  a g e . U n w illin g  t o  e n t e r  h o s p i t a l  and b e in g  
t r e a t e d  a t  home by own d o c to r :  s a l t  p o o r d i e t .  At te rm , B lo o d -p re s s u re  
2 0 0 /1 1 0 , a lb u m in  2  p t s  E6bach, s l i g h t  t r a c e  oedem a. T o ld  to  come i n  fo r  
in d u c t io n .  In tra v e n o u s  c a lc iu m  l a e v u l in a t e  g iv e n  p e r s o n a l ly  a t  2  p .m . — 
n o t th e n  a p p a r e n t ly  i n  l a b o u r .  Asked f o r  b e d -p a n , and membranes 
r u p tu r e d ;  found  to  be a lm o s t f u l l y  d i l a t e d .  C h ild  b o rn  a t  4 .4 0  p .m . 
w eigh ing  8 l b s  1 o z .  P a in s  o n ly  d u r in g  b r i e f  second  s t a g e .  D u ra tio n  o f
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l a b o u r  -  a b o u t 2 h o u rs  a p p ro x im a te ly . N ot re s p o n d in g  to  home d i e t e t i c  
t r e a tm e n t .
3 -  C ase N o.2 7 2 .
P a ra  3> 31 y e a r s  o f  a g e . A d m itted  w ith  B lo o d -p re s s u re  1 5 0 /1 2 0 , 
E sbach  6 p t s ,  oedema m o d e ra te . W ater and g lu c o s e  o n ly  f o r  2 d a y s , 
p re v io u s  l i g h t  d i e t  a t  hom e. 10 d a y s  from  te rm , sp o n tan eo u s  la b o u r .
No c o m p la in t  o f  b ack ach e  o r  p a in s , m ere ly  u rg e  to  go to  s t o o l  a t  b e g in n in g  
o f  seco n d  s t a g e .  C h ild  5  l b s  k  o z s .  D u ra tio n  1 ho u r 20 m in u te s . No 
re s p o n s e  to  t r e a tm e n t  a t  home. E c la m p tic  s e iz u r e s  ( t h r e e )  fo llo w in g  
b i r t h .  P u e rp eriu m  o th e rw is e  n o rm a l. 
k .  C ase N o.6 9 3 -
P a ra  2 , aged  37* 37 w eeks p re g n a n t .  B lo o d -p re s s u re  1 5 0 /9 0 ,
Esbach 2  p a r t s ,  oedema a  t r a c e .  R espond ing  t o  d i e t e t i c  t r e a tm e n t  a f t e r  
1 week i n  h o s p i t a l .  P rem atu re  sp o n ta n e o u s  l a b o u r .  No c o m p la in t o f  
p a in s  t i l l  seco n d  s ta g e  b eg an . D u ra tio n  o f  la b o u r  5 h o u rs  *f5 m in u te s . 
P rem atu re  c h i l d  h- l b s  8 o zs  a l i v e .
5 - C ase No.A-20.
P a r a  2 , aged  3 7 . 38 weeks p re g n a n t .  B lo o d -p re s s u re  1 8 0 /1 1 0 ,
E sbach  m ere t r a c e ,  oedema m o d e ra te . P re v io u s ly  t r e a t e d  i n  h o s p i t a l  f o r  
^  w eeks, b u t  re a d m itte d , a f t e r  2 w eeks' home d i e t i n g ,  f o r  s u r g i c a l  
in d u c t io n .  D ie t in g  i n  a l l  f o r  12 weeks p r i o r  to  la b o u r .  Membranes 
ru p tu re d  ( s u r g i c a l l y )  a t  6 p .m .;  d e l iv e r y  a t  10 p .m .;  no d i l a t a t i o n
when membranes r u p tu r e d .  S l ig h t  backache fo llo w in g  in d u c t io n  fo llo w e d
by p a in s  o n ly  when i n  o r  n e a r  seco n d  s ta g e  (3 0  m in s ) . C h ild  6 l b s  8 o z s . 
R esponse t o  t r e a tm e n t  w h ile  i n  h o s p i t a l .
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I n  c o n s id e r in g  th e  above 5 c a s e s  i t  w i l l  b e  s e e n  t h a t  
fo u r  w ere m u l t ip a r a e ,  o n ly  one b e in g  a  p r im ip a r a .  T h ree  o f  
th e  c a s e s  re sp o n d e d  t o  t r e a tm e n t  i n  h o s p i t a l ,  th e  o th e r  two 
w ere t r e a t e d  a s  o u t - p a t i e n t s ,  and i t  i s  p ro b a b le  t h a t  th e y  were 
n o t  h a v in g  e f f i c i e n t  t r e a tm e n t .  None o f  th e  c a s e s  w ere con­
s id e r e d  t o  be s e v e re  a lb u m in u r ia s ;  th e y  d id  n o t  come u n d e r  
th e  p r e - e c la m p t ic  c l a s s .
I n  1933» Reeb and I s r a e l p u b l i s h e d  t h e i r  r e s u l t s ,  
w hich in c lu d e d  10 p r im ip a ra e  an d  10 m u l t ip a r a e ,  a l l  a lb u m in u ria s  
on s a l t  p o o r  -  n o t  s a l t  f r e e  -  d i e t .  They s t a t e d  t h a t  a  s a l t  
f r e e  o r  a  s a l t  p o o r  d i e t  d im in ish e d  th e  d u r a t io n  as w e l l  a s  th e  
p a in  o f  la b o u r ,  th e  s a l t  f r e e  d i e t  g iv in g  th e  b e t t e r  r e s u l t s .
I n  1935 K a r p a t i ^ ^ )  c a r r i e d  o u t a  s i m i l a r  i n v e s t i g a t i o n ,  
and c o n c lu d ed  t h a t  a  s a l t  f r e e  d i e t ,  i n  c a s e s  o f  a lb u m in u r ia  
o f  p re g n a n c y , r e s u l t e d  i n  a  s h o r t  and p a in l e s s  s ta g e  o f  d i l a t a ­
t i o n .  Those who im proved c l i n i c a l l y  by m ed ica l t r e a tm e n t  
p r i o r  t o  la b o u r  d id  have s h o r t e r  and  more p a in l e s s  s ta g e s  o f  
d i l a t a t i o n ;  b u t  th o s e  n e p h ro p a th ie s  w hich d id  n o t  re sp o n d  
c l i n i c a l l y  had  no d i f f e r e n c e  i n  th e  c h a r a c te r  o f  l a b o u r .  The 
more r a p id  an d  th o ro u g h  th e  im provem ent th e  more n o t ic e a b le  th e  
s h o r te n in g  o f  th e  p e r io d  o f  d i l a t a t i o n  and i t s  p a in l e s s n e s s .
I n  p r im ip a ra e  t h e  f i r s t  s ta g e  was re d u c e d  t o  3 bo 4  h o u r s ,  i n  
m u lt ip a ra e  t o  one to  one and a  h a l f  h o u rs .
I n  t h i s  s e r i e s  o f  a lb u m in u r ia s ,  28 had  a  v e ry  good u t e r in e
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a c t i o n ,  i . e .  a  t o t a l  d u r a t i o n  o f  la b o u r  l a s t i n g  l e s s  th a n  9 
h o u rs  i n  p r im ip a r a e ,  an d  j 3>£ h o u rs  i n  m u lt ip a ra e  (g iv in g  
a p p ro x im a te ly  a  f i r s t  s t a g e  o f  7 h o u rs  and 3 h o u rs  r e s p e c t iv e ly ]  
Of t h e s e  2 8 , 20 had  a  s a l t  p o o r d i e t ,  w h i l s t  8 had  no d i e t i n g ;  
and o f  t h e s e  l a t t e r  w ith  no d i e t i n g ,  3 w ere p re m a tu re  l a b o u r s ,
1 was c o m p lic a te d  w ith  h y d ram n io s , 1 was e c la m p tic ,  1 was an 
a c c id e n ta l  h aem o rrh ag e , and o n ly  2 w ere s t r a i g h t  fo rw ard  "no 
d i e t "  a lb u m in u r ia s .  H ence, in c lu d in g  th e  above c o m p lic a t io n s ,  
71.4% o f  th e  v e ry  good u t e r i n e  a c t io n  colum n had  a  s a l t  p o o r 
d i e t ,  w h ile  th e  re m a in in g  28.6%  o f  th e  v e ry  good la b o u r s  had 
no d i e t .
Twenty c a s e s  had  good u t e r i n e  a c t i o n ,  i . e .  a  la b o u r  l a s t i n g  
l e s s  th a n  12 h o u r s ,  b u t  more th a n  9 h o u rs  i n  p r im ip a r a e ,  o r  
l e s s  th a n  6 h o u rs  b u t more th a n  y k  h o u rs  i n  m u l t ip a r a e .  Of 
th e s e  16 h ad  a  s a l t  p o o r  d i e t ,  th e  rem a in in g  4 b e in g  a c c id e n ta l  
haem orrhage c a s e s  w ith  no d i e t ,  h e n c e , i f  t h e s e  4  a re  e x c lu d ed  
a s  p a th o lo g ic a l  u t e r i n e  a c t i o n ,  100% o f  th e  good la b o u r s  had  
a  s a l t  p o o r  d i e t .
Taken t o g e t h e r ,  i f  th e  f i v e  c a s e s  o f  a c c id e n ta l  haem orrhage 
a re  e x c lu d e d , t h e r e  w ere 43 c a s e s  o f  a lb u m in u r ia  w ith  la b o u r s  
q u ic k e r  th a n  th e  n o rm a l, and o f  t h e s e  36 bad  a  s a l t  p o o r  d i e t ,
i . e .  a  c o r r e c te d  f i g u r e  o f  83.7%*
T u rn in g  t o  a  c o n s id e r a t io n  o f  th e  d i e t a r y  i n  th e  c a s e s  o f  
i n e r t i a  o c c u r r in g  i n  a lb u m in u r ia , 6 c a s e s  o u t o f  th e  11 c a s e s
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o f  i n e r t i a  had  no d i e t i n g .  E x c lu d in g  th e  5 c a s e s  w ith  dispro^ 
p o r t i o n  and m a lp r e s e n ta t io n ,  o f  t h e  re m a in in g  8 c a s e s  7 had  no 
d i e t i n g ,  i . e .  87.5%  o f  th e  u t e r i n e  i n e r t i a s  had  no d i e t a r y  
r e s t r i c t i o n s .
To sum m arize:
1 .  F iv e  " p a i n l e s s ” l a b o u r s  a r e  r e c o rd e d .  A l l  th e  c a s e s  
w ere on a  s a l t  p o o r d i e t ,  t h r e e  o f  them  d e f i n i t e l y  
im p ro v in g  u n d e r  h o s p i t a l  t r e a tm e n t ,  one im prov ing  
u n d e r  h o s p i t a l  t r e a tm e n t  b u t  r e l a p s in g  u n d e r  home 
t r e a tm e n t ,  and one  b e in g  d i e t e d ,  p ro b a b ly  i n e f f i c i e n t l y ,  
a t  home.
2 . Of 45 c a s e s  o f  a lb u m in u r ia  w ith  la b o u r s  q u ic k e r  th a n  
n o rm a l, 85.7% w ere on a  s a l t  p o o r  d i e t  ( c o r r e c te d  
f i g u r e s ) .
5 .  87.5%  o f  th e  c a s e s  o f  u t e r i n e  i n e r t i a  o c c u r r in g  in
a lb u m in u r ia  had  no d i e t a r y  r e s t r i c t i o n s .
From a  c o n s id e r a t io n  o f  th e  above r e s u l t s ,  i t  i s  se en
t h a t  i n  a lb u m in u r ia  o f  p reg n an cy  a  s a l t  p o o r d i e t  c o n t r ib u te s
to w a rd s  a  la b o u r  q u ic k e r  th a n  th e  a v e ra g e . A lb u m in u rias  n o t
so  t r e a t e d  have a  g r e a t e r  te n d e n c y  to  d ev e lo p  i n e r t i a .  As
r e g a r d s  p a i n l e s s  la b o u r ,  o n ly  f i v e  c a s e s  o u t o f  89 c a s e s  o f
a lb u m in u r ia  w ere t r u l y  p a in l e s s  i n  t h e i r  s ta g e  o f  d i l a t a t i o n ;
i n  a lb u m in u r ia  t h e r e  i s  t h e r e f o r e  a  g r e a t e r  te n d e n c y  to w a rd s
p a in l e s s  d i l a t a t i o n  th a n  in  norm al p re g n a n c y .
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(2) P y e l i t i s  o f  P regnancy
TABLE XIV
Case No. A g e /P a r i ty D u ra tio n  o f  
L abour
U te r in e  A c tio n  i n  L abour 
Good A verage  I n e r t i a
541 2 1 /1 26 h r s  50 m. +
743 1 9 /1 6 h r s +
1 1 0
(3 )  P e r n ic io u s  Anaem ia o f  P regnancy
TABLE XV
C ase No. A g e /P a r i ty D u ra tio n  o f 
L abour
U te r in e  A c tio n  i n  L abour 
Good , A verage I n e r t i a
499 5 4 /2 5 h r s  30 m. +
744 2 7 /2 6 h r s  10 m. +
0 2 0
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D is c u s s io n
(2) P y e l i t i s  o f  P reg n an cy
(3 )  P e r n ic io u s  A naem ia o f  P regnancy
O nly 2 c a s e s  o f  p y e l i t i s  a r e  re c o rd e d  as h a v in g  i n ­
p a t i e n t  t r e a tm e n t :  c a s e s  o f  m ild  s e v e r i t y  w ere t r e a t e d  as
o u t - p a t i e n t s ,  th e  s ig n s  n o t  b e in g  su c h  as t o  m e r i t  t r e a tm e n t  
i n  h o s p i t a l .  A c c o rd in g ly , no c o n c lu s io n s  can  be draw n.
S i m i l a r ly ,  two c a s e s  o f  m a c ro c y tic  h y p erch rom ic  anaem ia 
o f  p reg n an cy  o c c u r re d  i n  th e  s e r i e s .  I n  n e i t h e r  d id  i n e r t i a  
d e v e lo p  i n  any d e g re e , b o th  h a v in g  la b o u r s  o f  av e rag e  d u r a t io n .  
B oth  o c c u r re d  i n  m u l t ip a r a e .  A g a in , th e  num bers a r e  to o  
s m a ll  t o  m e r i t  d i s c u s s io n .
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P a r i t y
Ant e - P a r t  uj 
A c c id e n ta l
n Haemorrhage 
P la c e n ta  
P r a e v ia
U ter:
Good
m e  A c ti  
A verage
on in  Labour 
I n e r t i a
81 4 0 /3 + C +
140 3 4 /1 + C +
141 3 2 /2 + R +
260 2 5 /1 + R +
375 2 6 /4 + C +
384* 3 7 /4 + +
408 2 4 /1 + Traum . +
434 2 3 /3 + +
482 2 2 /1 + +
528 3 6 /4 + +
529 2 6 /1 + +
546 3 1 /2 + +
567 2 3 /1 + +
588 2 2 /2 + C +
629 3 0 /1 + +
671 3 2 /2 + +
333 3 2 /3 + +
17 7 10 8 8 1
C: C o n cea led  A c c id e n ta l Haemorrhage
R: R ev ea led
Traums Traum atic A c c id e n ta l  Haem orrhage.
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(4 ) A n te -P a rtu m  H aem orrhage.
A l to g e th e r  t h e r e  a r e  17 c a s e s  o f  a n te -p a r tu m  haem o rrh ag e , 
o f  w hich  7 a r e  o f  a c c id e n ta l  haem orrhage and  10 o f  u n a v o id a b le  
h a em o rrh ag e .
The t r e a tm e n t  o f  th e  c a s e s  o f  a c c id e n ta l  haem orrhage i s  
as  f o l lo w s :
Membranes r u p tu r e d  ...............................................  2
Membranes r u p tu r e d  and p i t u i t r i n  . . . .  1
S p o n tan eo u s l a b o u r ...............................................  4
Good u t e r i n e  a c t i o n  r e s u l t e d  i n  one c a se  o n ly : an u n s u c c e s s fu l
e x te r n a l  v e r s io n  a t  36  weeks was fo l lo w e d  by p a r t i a l  s e p a r a t io n  
o f th e  p l a c e n t a .
A verage u t e r i n e  a c t io n  was p r e s e n t  i n  f i v e  c a s e s ,  w h i l s t  
a  v e ry  m ild  i n e r t i a  fo llo w e d  i n  one c a se  w hich had b een  t r e a t e d  
by r u p tu r e  o f  th e  membranes and  p i t u i t r i n  ( 0 .2 5  c . c . s  o f  
p i t u i t r i n  g iv e n  h a l f - h o u r ly  t i l l  a  t o t a l  o f  2 c . c . s  g iv e n , o r  
t i l l  la b o u r  c o n t r a c t io n s  b e g in ) .
The t r e a tm e n t  o f  th e  c a s e s  o f  p l a c e n ta  p r a e v ia  i s  as 
fo l lo w s :
R u p tu re d  membranes and  p i t u i t r i n  . . . .  2
B ip o la r  p o d a l i c  v e r s io n  .................................  2
I n t e r n a l  p o d a l ic  v e r s io n  .................................  5
I n  sp o n ta n e o u s  la b o u r  and a llo w e d  to
p ro c e e d . . 1
Good u t e r i n e  a c t io n  r e s u l t e d  i n  6 o u t  o f  th e  10 c a s e s ,  v i z .  in  
one c a se  w here th e  membranes were r u p tu r e d  and p i t u i t r i n  g iv e n ,
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i n  one w here b i p o l a r  p o d a l ic  v e r s io n ,  and i n  f o u r  w here i n t e r n a l  
p o d a l ic  v e r s io n ,  was p e rfo rm e d ; and l a s t l y ,  i n  one c a se  w here 
la b o u r  su p e rv e n e d  s p o n ta n e o u s ly  and was a llo w e d  to  p ro g re s s  
w ith o u t f u r t h e r  i n t e r f e r e n c e .
A verage  u t e r i n e  a c t i o n  r e s u l t e d  i n  t h r e e  c a s e s ,  t r e a t e d  
by r u p tu r e  o f  membranes i n  o n e , b i p o l a r  p o d a l ic  v e r s io n  in  
a n o th e r ,  and i n t e r n a l  p o d a l i c  v e r s io n  in  a  t h i r d .
No d e g re e  o f  i n e r t i a  o c c u r re d  i n  any o f  th e  c a s e s .
From a  c o n s id e r a t io n  o f  th e  above r e s u l t s  i t  i s  se e n  th a t  
u t e r i n e  a c t io n  was much b e t t e r  i n  p l a c e n ta  p r a e v ia  th a n  in  
a c c id e n ta l  h aem o rrh ag e . I t  was n o te d ,  a l s o ,  t h a t  t h e  d eg ree  
o f  p a in  e x p e r ie n c e d  d u r in g  la b o u r  c o n t r a c t io n s  was much l e s s  
i n  p l a c e n ta  p r a e v ia  th a n  in  a c c id e n ta l  haem o rrh ag e , one c a se  
o f  l a t e r a l  p l a c e n ta  p r a e v ia  b e in g  v i r t u a l l y  " p a i n l e s s ” -  th e  
e s t im a te d  d u r a t io n  o f  p a in s  b e in g  o n ly  25 m in u te s  ( m u l t i p a r a ) . 
The r e a s o n s  f o r  t h i s  b e t t e r  u t e r i n e  a c t io n  a re  p ro b a b ly  a s  
u n d e r:
(1 ) M ethod o f  T re a tm e n t. I t  w i l l  be s e e n  t h a t  i n  9 o u t 
o f  th e  10 c a s e s  o f  p l a c e n ta  p r a e v ia  t h e r e  was in c r e a s e d  p r e s s u r e  
e x e r te d  on th e  c e r v ix  and p a r a c e r v ic a l  g a n g l i a . . I n  7 of 
th e  c a s e s  a  l e g  was p u l le d  down to  p lu g  th e  low er u t e r i n e  
segm ent: and i n  th e  o th e r  two c a s e s  t h e  membranes were
ru p tu r e d  and p i t u i t r i n  g iv e n  in  c e p h a lic  p r e s e n t a t i o n s ,  th e  
head b e in g  th e r e b y  p r e s s e d  down more f i r m ly  on th e  c e r v ix .
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The r e in f o r c e m e n t  o f  t h e  r e f l e x  a rc  by s t im u la t io n  o f  th e  
se n so ry  com ponent i n  th e  p a r a c e r v i c a l  g a n g l ia  und o u b ted ly  
c o n t r i b u t e s  t o  more e f f i c i e n t  u t e r i n e  a c t i o n ,  th e  same r e s u l t  
b e in g  s e e n  i n  s u r g i c a l  in d u c t io n  by r u p tu r e  o f  th e  m em branes, 
i n s e r t i o n  o f  h y d r o s t a t i c  bags and o th e r  a r t i f i c i a l  d i l a t o r s  
in to  th e  lo w e r u t e r i n e  seg m en t, and i n  s t r e t c h i n g  th e  r im  o f  
th e  c e r v ix  i n  s lu g g is h  la b o u r  by ru n n in g  th e  f in g e r  a round  th e  
o s .
(2 ) I n c r e a s e d  v a s c u l a r i t y  o f  th e  low er u t e r i n e  segm en t and 
p e lv i c  f l o o r  s t r u c t u r e s .  I n  p l a c e n ta  p r a e v ia  th e  in c r e a s e d  
b lo o d  s u p p ly  t o  th e  low er segm ent p o s s ib ly  le a d s  t o  q u ic k e r  
d i l a t a t i o n ,  th e  u t e r i n e  m uscle  and c e r v ix  b e in g  a l r e a d y  
re n d e re d  s o f t  and boggy b e fo r e  th e  o n se t  o f  la b o u r  c o n t r a c t io n s ,  
T here  i s  l e s s  r e s i s t a n c e  o f f e r e d  t o  th e  d i l a t i n g  f o r c e s :  and 
s i m i l a r ly  th e  s t r u c t u r e s  o f  th e  p e lv ic  f l o o r  a re  more e a s i l y  
s t r e t c h e d  and opened up by th e  d e sc e n d in g  p a r t ,  owing to  t h i s  
in c r e a s e d  ’’s u c c u le n c e ” o f  t h e  t i s s u e s .  T h is  in c re a s e d  
v a s c u l a r i t y  and s o f t e n in g  o f  th e  b i r t h  can a l  s t r u c t u r e s  may 
a c c o u n t i n  no sm a ll m easure f o r  th e  more e a s y ,  l e s s  p a i n f u l ,  
la b o u r s  w hich  were found  to  ensue in  c a s e s  o f  p la c e n ta  p r a e v ia .
(3 ) I n  p l a c e n t a  p r a e v ia  t h e r e  i s  no i n t e r f e r e n c e  w ith  th e  
u t e r i n e  m uscle e f f i c i e n c y , a s  o c c u rs  i n  a c c id e n ta l  haem orrhage . 
In  c a s e s  o f  a c c id e n ta l  haem orrhage o f  th e  co n ce a led  v a r i e t y ,  
th e  m usc le  la m e l la e  may b e  p lo u g h ed  up by haem orrhages w hich
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v ary  fro m  r u p tu r e  o f  s m a ll  c a p i l l a r y  v e s s e l s  w ith  e x t r a v a s a t io n  
o f  a  few  c o r p u s c le s ,  to  r u p tu r e  o f  l a r g e r  v e s s e l s  w ith  r u p tu r e  
and d i s i n t e g r a t i o n  o f  m uscle  c o n t in u i ty  by b lo o d  c l o t .  The 
e f f i c i e n c y  to  c o n t r a c t  o f  t h e  u t e r i n e  m usc le  i s  s e r i o u s l y  
im p a ire d :  th e  in c r e a s e d  i n t r a - u t e r i n e  t e n s io n  w hich i s  found
in  t h i s  c o n d i t io n  s t i l l  f u r t h e r  d e c re a s e s  th e  e f f i c i e n c y  o f  
th e  m u s c u la tu re  by p ro d u c in g  a  c o n d i t io n  a lm o s t o f  p a r a l y t i c  
o v e r - d i s t e n s io n  and  l o s s  o f  to n e  due to  o v e r - s t r e t c h i n g .
Of th e  7 c a s e s  o f  a c c id e n ta l  haem orrhage in  th e  s e r i e s  4  were 
c o n c e a le d , 2  w ere r e v e a le d ,  and 1 was t r a u m a t ic  i n  n a tu r e :  th e
good u t e r i n e  a c t io n  was fo u n d  to  o c c u r  i n  th e  ca se  o f  p a r t i a l  
s e p a r a t io n  o f  th e  p l a c e n ta  ( r e v e a le d  h a em o rrh ag e ).
A f a c t o r  w hich s t i l l  f u r t h e r  i n t e r f e r e s  w ith  th e  m uscle 
e f f i c i e n c y  i s  th e  to x a e m ia  w hich in v a r i a b ly  i s  found in  
a c c id e n ta l  h aem o rrh ag e . The m uscle  c e l l  w hich i s  th e  s e a t  
o f c lo u d y  s w e l l in g ,  h y a l in e  d e g e n e ra t io n ,  and o th e r  t o x ic  
changes c an n o t com pete w ith  th e  h e a l th y ,  w e ll n o u r is h e d , 
m uscle  c e l l  o f  t h e  u t e r i n e  w a l l  found  i n  p la c e n ta  p r a e v ia .
(4 ) L a s t l y ,  th e  ty p e  o f  s u b je c t  i s  im p o r ta n t .  The 
p a t i e n t  s u f f e r i n g  from  a c c id e n ta l  haem orrhage i s  u s u a l ly  
p a ro u s ,  e l d e r l y ,  and i t  may b e  d e b i l i t a t e d  from  th e  to x aem ia .
The p l a c e n ta  p r a e v ia  s u b je c t  i s  more o f te n  young , a  p r im ig ra v id a  
and p r e v io u s ly  i n  g e n e r a l ly  good c o n d i t io n .  The c o n s t i t u t i o n a l  
f a c t o r  i s  much b e t t e r  i n  th e  l a t t e r .
152
To sum m arizes
(1 )  Of 17 c a s e s  o f  a n te -p a r tu m  h aem o rrh ag e , 10 were due 
to  p l a c e n t a  p r a e v i a ,  7 t o  a c c id e n ta l  h aem o rrh ag e .
(2 ) U te r in e  a c t io n  i s  more e f f i c i e n t  i n  p l a c e n ta  p r a e v ia  
th a n  i n  a c c id e n ta l  h aem o rrh ag e , p ro b a b ly  due to  -
i .  M ethod o f  t r e a tm e n t  -  m easu res w hich a c t  by e x e r t in g  
p r e s s u r e  on th e  c e r v ix  le a d  to  q u ic k e r  and b e t t e r  
l a b o u r s .
i i .  I n c r e a s e d  v a s c u l a r i t y  o f  t h e  low er seg m en t, c e r v ix ,  
and p e lv i c  f l o o r  i n  p l a c e n ta  p r a e v ia .
i i i .  The p a th o lo g ic a l  ch an g es  i n  a c c id e n ta l  haem orrhage 
re d u c e  th e  e f f i c i e n c y  o f  th e  m u s c u la tu re .
i v .  The ty p e  o f  s u b j e c t  -  p l a c e n ta  p r a e v ia  s u b je c t  i s  
n o t  d e b i l i t a t e d  by a g e , to x a e m ia , o r  p a r i t y ,  a s  a  
r u l e .
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(d ) S ocio -E conom ic  F a c to r .
I t  h a s  b e e n  p o in te d  o u t t h a t  th e  c a s e s  a r e  d iv id e d  i n t o  
two c a te g o r ie s *  (1 )  “P r i v a t e ” i . e .  p a t i e n t s  who pay  a  c e r t a i n  
f ix e d  amount f o r  w h ich  th e y  r e c e iv e  c e r t a i n  p r i v i l e g e s  n o t  
en jo y ed  by th e  o t h e r  c l a s s .  T hese p a t i e n t s  a r e  i n  th e  m ain 
drawn from  th e  m idd le  c l a s s e s  and from  th o s e  i n  m o d e ra te ly  
c o m fo r ta b le ,  th o u g h  by  no means w e a lth y , c ir c u m s ta n c e s . (2 ) 
“G e n e ra l11 p a t i e n t s ,  who pay  a c c o rd in g  to  t h e i r  m eans: who may
be im p o v e rish e d  -  when th e y  pay  n o th in g ,  o r  w ork ing  c la s s  
women -  who may pay a n y th in g  up to  " f u l l  c o s t s " .  A c e r t a i n  
amount o f  o v e r la p p in g  w i l l  o c cu r b e tw een  th e  good ty p e  o f  
g e n e r a l  p a t i e n t  and th e  "pseudo  p r i v a t e  p a t i e n t "  who can  j u s t  
b a r e ly  a f f o r d  th e  f e e s ,  b u t  f o r  c l i n i c a l  p u rp o s e s ,  th e  
d i s t i n c t i o n  betw een  p r i v a t e  and g e n e ra l  p a t i e n t  i s  a  rough 
in d e x  o f  th e  so c io -e c o n o m ic  f a c t o r .
R e s u l ts
TABLE XVII
T o ta l  num ber o f  c a s e s  i n  s e r i e s ............................ 752
i .  P r i v a te  p a t i e n t s  . . . 293 ( i . e .  38.9%)
i i .  G e n era l p a t i e n t s  . . . 459 ( i . e .  61.1%)
(a )  G o o d ..................  355 (47.3% )
(b ) P a i r ........................71 (9.4% )
(c )  P o o r ........................33 .(4 .4% )
T o ta l .  . 459 ( i . e .  b l .1%)
"Good" -  so c io -e c o n o m ic  f a c t o r  q u i te  good .
" P a i r "  -  so c io -eco n o m ic  f a c t o r  n o t  so  good -  m ain ly  
in te rm e d ia te  be tw een  "good" and "p o o r" .
"P o o r"  -  so c io -e c o n o m ic  f a c t o r  v e ry  bad -  r e f e r s  t o
th o s e  who a re  im p o v e rish ed  and a lm o st d e s t i t u t e .
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TABLE X V III
A. S o c io -ec o n o m ic  F a c to r  i n  R e la tio n , to  Good U te r in e  A c tio n
T o ta l  num ber o f  c a s e s  w i th  good u t e r i n e  a c t io n  158
(a )  T o ta l  num ber o f  P r i v a t e  P a t i e n t s  w ith
good u t e r i n e  a c t io n  54 (54.1%)
T o ta l  num ber o f  P r i v a t e  P a t i e n t s  i n  s e r i e s  295
% P r i v a t e  P a t i e n t s  w i th  good u t e r i n e  a c t io n  18.5%
(b )  T o ta l  num ber o f  G e n e ra l P a t i e n t s  w ith
good u t e r i n e  a c t io n  104 (65*9%)
T o ta l  num ber o f  G e n e ra l P a t i e n t s  i n  s e r i e s  459
% G en era l P a t i e n t s  w ith  good  u t e r in e  a c t io n  24.8%
TABLE XIX
B. S o c io -eco n o m ic  F a c to r  i n  R e la t io n  to  I n e r t i a
T o ta l  num ber o f  c a s e s  o f  I n e r t i a  ( a l l  d eg rees) 94
(a )  T o ta l  num ber o f  P r iv a te  P a t i e n t s  w ith
some d e g re e  o f  i n e r t i a  50
T o ta l  num ber o f  P r iv a te  P a t i e n t s  i n  s e r i e s  293
% P r i v a t e  P a t i e n t s  w ith  some d e g re e  o f
i n e r t i a  17 »1%
(b) T o ta l  num ber o f  G e n era l P a t i e n t s  w ith
some d e g re e  o f  i n e r t i a  44
T o ta l  num ber o f  G enera l P a t i e n t s  i n  s e r i e s  459
% G e n e ra l P a t i e n t s  w ith  some d e g re e  o f
i n e r t i a  9*3%
T h is  f i g u r e  -  9.5%  -  r e p r e s e n ts  t h e  a v e ra g e . On i n v e s t i ­
g a t in g  i n  more d e ta i l *  th e  r e s u l t s  r e f e r  t o  th e  t h r e e  ty p e s  o f 




G e n e ra l 
P a t i e n t s
I n e r t i a s
%
The ten d en cy  to  i n e r t i a  r i s e s  as th e  
s o c i a l  f a c t o r  f a l l s .
D isc u s s  io n
I n  c o n s id e r in g  th e  above r e s u l t s  c e r t a i n  s a l i e n t  p o in ts  
a r e  n o te d .
I n  th e  f i r s t  p l a c e ,  th e  g e n e r a l  c la s s  o f  p a t i e n t s ,  on 
th e  a v e r a g e ,  h av e  b e t t e r  u t e r in e  a c t io n  a s  shown b o th  by th e  
"good u t e r i n e  a c t io n "  and th e  " i n e r t i a "  r e s u l t s .  1 8 . 5% o f  
p r i v a t e  p a t i e n t s  had  good u t e r i n e  a c t io n  ( i . e .  b e t t e r  th a n  th e  
a v e ra g e )  as com pared w ith  24.8%  o f  g e n e r a l  p a t i e n t s ;  and 
1 7 . 1% o f  p r i v a t e  p a t i e n t s  d ev e lo p ed  some d eg ree  o f  i n e r t i a ,  a s  
compared w i th  9.5% o f  g e n e r a l  p a t i e n t s  i . e .  some d e g re e  o f  
i n e r t i a  i s  a lm o s t tw ic e  as common am ongst b e t t e r  c l a s s  women as 
i n  women o f  th e  o r d in a ry  w ork ing  c l a s s .
S e c o n d ly , on f u r t h e r  a n a ly s in g  th e  i n e r t i a  in c id e n c e  in
T o ta l Good F a i r P oo r
459 355 71 33
44 25 11 8
9.5% 7% 15.5% 24.2%
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th e  g e n e r a l  p a t i e n t s '  s e c t i o n ,  i t  i s  shown t h a t  a s  t h e  s o c i a l  
f a c t o r  d e t e r i o r a t e s ,  th e  te n d e n c y  t o  u t e r i n e  i n e r t i a  r i s e s .
Only 7% o f  th e  a v e ra g e  w ork ing  c l a s s  women d e v e lo p ed  some 
d e g re e  o f  i n e r t i a  w h i l s t  24.2% o f  t h e  p o o r e s t ,  d e s t i t u t e ,  c l a s s  
d e v e lo p ed  some d e g re e  o f  i n e r t i a .
L a s t l y ,  th e  b e s t  ty p e  o f  p a t i e n t  a s  r e g a rd s  u t e r i n e  a c t io n  
i s  t h e  w o rk in g  c l a s s  woman o f  a v e rag e  means who, a lth o u g h  h e r  
f i n a n c i a l  c irc u m s ta n c e s  do n o t  a llo w  any l u x u r ie s  ( e . g .  p r i v a t e  
m a te r n i ty  home f e e s ) ,  n e v e r th e l e s s  h a s  s u f f i c i e n t  t o  s u s t a i n  
h e r s e l f  and  h e r  f a m ily  i n  m o d era te  c o m fo r t . T h is  ty p e  o f  
woman i s  in te r m e d ia te  i n  th e  s o c i a l  s c a l e  betw een  h e r  m iddle  
c l a s s  and h e r  lo w er c l a s s ,  i t  may be  d e s t i t u t e ,  s i s t e r .
The r e a s o n s  why t h i s  s h o u ld  b e  a re  p ro b a b ly  g e n e r a l .  
N u t r i t i o n  u n d o u b te d ly  i s  im p o r ta n t ;  t h e  m o ther who i s  u n d e r­
n o u r is h e d  h a s  i n s u f f i c i e n t  s t o r e s  o f  energy  to  s u s t a i n  h e r  
d u r in g  a  n o rm al la b o u r ;  th e  m usc le  c e l l  becomes e a s i l y  
e x h a u s te d  fro m  la c k  o f  n o u r ish m e n t;  m uscle  m etabo lism  d u r in g  
la b o u r  c a l l s  f o r  a  p l e n t i f u l  s u p p ly  o f  g lu c o s e , phosphagen , e t c . ,  
w hich i s  draw n from  th e  p re v io u s  s to r a g e  o f  th e  n e c e s s a ry  en erg y  
p ro v id in g  f a c t o r s  i n  th e  t i s s u e s  o f  th e  body . N e v e r th e le s s ,  
th e  s t a t e  o f  n u t r i t i o n  a lo n e  d o es  n o t  a c c o u n t f o r  th e  above 
r e s u l t s ,  a s  th e  m id d le  c l a s s  woman on th e  whole i s  i n  a  b e t t e r  
s t a t e  o f  n u t r i t i o n  th a n  th e  a v e ra g e  w ork ing  c l a s s  woman. As a  
c l a s s ,  th e  fo rm e r  have  more o p p o r tu n ity  t o  l a y  down s t o r e s  o f
i
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c o m b u s tib le  e n e rg y , s in c e  t h e i r  d i e t a r y  i s  p ro b a b ly  more 
p l e n t i f u l ,  and  t h e i r  e x p e n d i tu re  o f  e n e rg y  i n  th e  l a t e r  m onths 
p ro b a b ly  much l e s s  th a n  th e  h a rd  w ork ing  " g e n e r a l"  p a t i e n t .
The s t a t e  o f  n u t r i t i o n ,  t h e r e f o r e ,  a lth o u g h  v e ry  im p o r ta n t  
m ust ta k e  second  p la c e  t o  th e  s t a t e  o f  TONE o f  t h e  m o th e r i n  
g e n e r a l .  I t  i s  p ro b a b le  t h a t  th e  am ount o f  w ork done by th e  
g e n e ra l  p a t i e n t  d u r in g  p reg n a n cy  i s  g r e a t e r  th a n  t h a t  done by 
th e  p r i v a t e  p a t i e n t ,  whose d o m es tic  c o n d i t io n s  may be su ch  t h a t  
a  g r e a t  s a v in g  i n  housew ork  i s  a t t a i n e d  ( e . g .  m odem  la b o u r  
s a v in g  d e v ic e s )  , o r  who may b e  a b le  t o  a f f o r d  some fo im  o f 
d a i ly  h e lp  so  as to  g iv e  h e r  more l e i s u r e  and c o n fin e  h e r  
a c t i v i t i e s  t o  l i g h t  d u t i e s .
I n  c o m p ariso n , t h e  m other o f  t h e  p o o r  and d e s t i t u t e  c l a s s  
u s u a l ly  h a s  more t h a n  h e r  s h a re  o f  a rd u o u s  h o u seh o ld  d u t i e s ;  
h e r  s u r ro u n d in g s  a r e  u n c o n g e n ia l ,  th e  work in v o lv e d  i n  o r d in a r y  
d o m es tic  d u t i e s  i s  g r e a t e r  a s  sh e  i s  ham pered by o v e r-c ro w d in g , 
p o o r h o u s in g  c o n d i t i o n s ,  and p o s s ib ly  by h a v in g  to  go o u t to  
work h e r s e l f  f o r  p a r t  o f  th e  d a y . H er TONUS becomes f a t ig u e d  
from  o v erw ork , th e  m u sc u la r sy s tem  i s  a l r e a d y  e x h a u s te d  b e fo re  
la b o u r  b e g in s ,  and th e  way i s  paved  f o r  u t e r in e  i n e r t i a .
H e re , t h e n ,  sire ro u g h ly  th e  t h r e e  c l a s s e s  o f  women met 
w ith  i n  p r a c t i c e s  1 .  The m idd le  c l a s s  woman i n  a  good s t a t e  
o f  n u t r i t i o n ,  w ith  ev e ry  o p p o r tu n ity  t o  ta k e  e x e rc is e  and keep 
h e r s e l f  p h y s i c a l ly  f i t ,  and  c e r t a i n l y  w ith  more tim e  and
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f a c i l i t i e s  t o  r e s t  d u r in g  th e  d ay . 2 .  The a v e ra g e  w ork ing  
c l a s s  woman a ls o  w e l l - n o u r i s h e d ,  w ith  fe w e r  o p p o r tu n i t i e s  to  
ta k e  e x e r c i s e  and to  r e s t .  3» The p o o r ,  d e s t i t u t e ,  c l a s s  o f  
woman i n  a  v e ry  p o o r  s t a t e  o f  n u t r i t i o n ,  w ith  no o p p o r tu n i t i e s  
to  ta k e  l i g h t  e x e r c i s e  and r e s t  t o  h e r  s y s te m . T hese t h r e e  
f a c t o r s ,  v i z .  s t a t e  o f  n u t r i t i o n ,  i n t e l l i g e n t  e x e r c i s e  o f  th e  
m u sc u la r  s y s te m , and a  s u f f i c i e n c y  o f  r e s t  t o  a llo w  o f  s to r a g e  
o f e n e rg y  and to  p r e v e n t  o v e r - f a t i g u e ,  a re  p ro b a b ly  t h e  m ost 
im p o r ta n t  f a c t o r s  i n  th e  p ro p h y la x is  o f  u t e r i n e  f a t i g u e ,  and 
th e  b le n d  o f  a l l  t h r e e  i s  b e s t  se en  i n  t h e  average  w o rk in g  c l a s s  
m o th e r . I n  h e r ,  e x e r c i s e  and r e s t  a re  p ro p e r ly  a p p o r t io n e d , 
w h i l s t  i n  th e  m id d le  c l a s s  woman i t  i s  p o s s ib le  t h a t  r e s t  
p re d o m in a te s  o v e r  e x e r c i s e  and p r e d is p o s e s  t o  a  c e r t a i n  d eg ree  
o f  '• f l a b b in e s s ' '  o f  m u sc u la r to n e .
( e )  N u t r i t i o n
TABLE XXI
T o ta l  num ber o f  c a s e s  o f  m a ln u t r i t io n  . . 89
i . e .  11.8% o f  t h e  c a s e s
i .  P r i m i p a r a e ....................... 26
U te r in e  A c tio n  i .  Good . .  11
i i .  A verage . 11
i i i .  I n e r t i a .  4
i i .  M u l t i p a r a e ........................63
U te r in e  A c tio n  i .  Good . . 1 5
i i .  A v erag e . 30
i i i .  I n e r t i a .  18
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M a ln u tr i t io n t f t e r in e  A c tio n  Good A verage  I n e r t i a
i .  P r im ip a ra e 26 11 (42.3% ) 11 (42.3% ) 4  (15.5% )
i i .  M u lt ip a ra e 63 15 (23.8% ) 30 (47.6% ) 18 (28.5% )
i i i .  T o ta l  i & i i 89 26 (32.3% ) 41 (44.2% ) 22 (21.9% )
D is c u s s io n  o f  R e s u l ts
M a ln u tr i t io n
C r i t e r i a
I n  d e te rm in in g  w h e th e r  o r  n o t  a  c a se  was s u f f e r in g  from  
m a ln u t r i t i o n  a  p u re ly  c l i n i c a l  e s t im a te  o n ly  was p o s s ib l e .
The a p p e a ra n c e  o f  th e  p a t i e n t  was th e  b e s t  g u id e : some were
o b v io u s ly  u n d e rw e ig h t and  in  a  s e m i- s ta r v e d  c o n d i t io n ;  o th e r s  
w ere m e re ly  s u f f e r i n g  from  a  seco n d a ry  anaem ia o f  n u t r i t i o n a l  
o r i g i n ,  and  p r e s e n te d  th e  p i c t u r e  o f  a  p a l e ,  f l a b b y ,  u n h e a l th y  
lo o k in g  s u b j e c t ,  a l th o u g h  no o rg a n ic  d i s e a s e  was p r e s e n t ;  
s t i l l  o th e r s  w ere e ld e r ly  m u lt ip a ra e  o f  l a c k - l u s t r e  ap p ea ran ce  
s u f f e r i n g  from  g e n e r a l  d e b i l i t y  and e x h a u s t io n  due to  c h i ld  
b e a r in g .
Of th e  89 c a s e s  s u f f e r in g  from  m a ln u t r i t i o n ,  26 w ere 
p r im ip a ra e  and  63 m u l t ip a r a e .  Of th e  p r im ip a ra e  11 had 
u t e r in e  a c t i o n  b e t t e r  th a n  th e  a v e ra g e , 11 w ere a v e ra g e , and 
o n ly  4  had  some d e g re e  o f  i n e r t i a ,  i . e .  15*3% come in to  th e
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p o o r u t e r i n e  a c t io n  c l a s s ,  w h ile  84.7% w ere a v e ra g e  o r  b e t t e r  
th a n  th e  a v e r a g e .  Of t h e  m u l t ip a r a e ,  15 w ere b e t t e r  th a n  th e  
a v e ra g e , 30 w ere a v e ra g e , w h i l s t  18 were o f  p o o r u t e r i n e  
a c t io n ,  i . e .  28.5% come i n t o  th e  p o o r  u t e r i n e  a c t io n  c l a s s ,  
th e  re m a in in g  71*5% b e in g  a v e rag e  o r  b e t t e r  th a n  t h e  a v e ra g e .
I f  p r im ip a ra e  and m u lt ip a r a e  a r e  ta k e n  t o g e th e r  o n ly  21.9% were 
p o o r  i n  u t e r i n e  a c t i o n ,  th e  re m a in in g  78.1% b e in g  a v e rag e  and 
b e t t e r  th a n  t h e  a v e r a g e ,  a s  r e g a rd s  u t e r i n e  a c t i o n .
I t  w ould  a p p e a r ,  t h e r e f o r e ,  t h a t  a  m in o r i ty  o f  t h e  c a s e s  
s u f f e r in g  fro m  m a ln u t r i t i o n  d e v e lo p e d  some d e g re e  o f  i n e r t i a  -  
ro u g h ly  1 i n  5 , th e  m a jo r i ty  b e in g  q u i t e  s a t i s f a c t o r y .  Of 
th o s e  d e v e lo p in g  p o o r u t e r i n e  a c t io n ,  m u lt ip a ra e  a r e  i n  th e  
m a jo r i ty  -  28.5% , a s  com pared w i th  15.5% p r im ip a r a e ,  hence 
m u lt ip a r a e  s u f f e r i n g  from  m a ln u t r i t io n  a re  more l i a b l e  t o  
d e v e lo p  i n e r t i a  th a n  p r im ip a r a e .  When i t  i s  u n d e rs to o d  t h a t  
th e s e  f i g u r e s  r e p r e s e n t  th e  u n c o r r e c te d  t o t a l s ,  th e  in c id e n c e  
o f  i n e r t i a  i s  s t i l l  lo w e r  th a n  th e  p e rc e n ta g e s  show n, a s  no 
a c c o u n t h a s  b een  ta k e n  o f  o th e r  f a c t o r s  s im u lta n e o u s ly  a t  work -  
e . g .  c o n t r a c te d  p e lv i s  w ith  m a ln u t r i t i o n ,  p e r s i s t e n t  o c c i p i t o -  
p o s t e r i o r  p o s i t i o n  w ith  m a ln u t r i t io n  and so  on .
The in c r e a s e d  l i a b i l i t y  o f  m u lt ip a ra e  to  d ev e lo p  i n e r t i a  
when s u f f e r i n g  fro m  m a ln u t r i t io n  i s  e a s i l y  u n d e rs to o d , when one 
c o n s id e r s  t h a t  i n  a d d i t i o n  to  d e p le te d  s t o r e s  o f  g lycogen  e t c .  
th e  u t e r i n e  m uscle  i s  a ls o  p o s s ib ly  th e  s e a t  o f  s u b in v o lu t io n ,
161
th e  f i b r o u s  and e l a s t i c  t i s s u e  e le m e n t d i s p l a c in g ,  and 
r e d u c in g  th e  e f f i c i e n c y  o f  t h e  u t e r i n e  m u sc le . I n  a d d i t io n  
m uscle to n e  i s  f i r m e r  i n  p r im ip a ra e  th a n  i n  m u l t ip a r a e .
I n  c o n c lu s io n  th e r e f o r e :
1 .  M a ln u t r i t io n  a lo n e  i s  n o t  an  im p o r ta n t  d e te rm in in g  
f a c t o r  i n  th e  c a u s a t io n  o f  u t e r i n e  i n e r t i a ;  i t s  
in f lu e n c e  i s  v e ry  s l i g h t ,  o th e r  th in g s  b e in g  e q u a l .
2 . M a ln u t r i t io n  shows a  g r e a t e r  ten d en cy  to  c o n t r ib u te  
to w a rd s  t h e  o n s e t  o f  i n e r t i a  i n  m u lt ip a ra e  th a n  i n  
p r im ip a r a e .
( f )  P h y s iq u e  as an  In d e x  t o  U te r in e  A c t io n .
An a t te m p t  h a s  b een  made t o  a s s e s s  th e  p a t i e n t ' s  
p h y s iq u e  i n  o r d e r  t o  a s c e r t a i n  w hat b e a r in g  any a b n o rm a lity  
i n  p h y s iq u e  h a s  on th e  a c t io n  o f  t h e  u t e r u s .  The a b n o rm a li t ie s  
may b e  i n  p h y s iq u e  g e n e r a l l y ,  a s  i n  under-developm ent o f  th e  
m u sc u la r  ( s k e l e t a l )  sy s tem ; o r  l o c a l l y ,  as i n  c a s e s  o f  o v e r -  
d i s t e n s io n  o f  th e  abdom inal w a l l ,  l a x i t y  e t c .
P o u r m ain d iv i s io n s  have b een  made i n  a r r a n g in g  th e  
r e s u l t s ,  v i z :
1 .  U n d er-d ev e lo p m en t.
2 .  O v e r -d is te n s io n .
3 .  H y p o to n ia .
4 .  O b e s ity .
1 . "U n d e r-d ev e lo p m e n t" . B r i e f ly  u n d e r t h i s  h e a d in g  a re  
in c lu d e d  th o s e  w ith  p o o r  m u sc u la r  dev e lo p m en t, th o s e  o f  t h i n  and
162
s p a re  b u i l d ,  g e n e r a l l y  s m a ll  i n  s t a t u r e ,  and  p o s s ib ly  s tu n te d  
and d w a rfe d . T h e ir  p h y s ic a l  s t r e n g t h ,  m easu red  i n  te rm s  o f  
s k e l e t a l  s t r e n g t h ,  i s  s l i g h t .
2 . " O v e r - d is te n s io n ” . A l l  c o n d i t io n s  g iv in g  r i s e  t o  in c re a s e d  
s t r e t c h i n g  o f  th e  u t e r i n e  and abdom inal m usc les  a r e  c o n s id e re d  
i n  t h i s  g ro u p , e . g .  h y d ram n io s , p l u r a l  p re g n a n c y , l a r g e  c h i l d ,  
c o n t r a c te d  p e l v i s  w ith  ''p e n d u lo u s  b e l l y " ,  e t c .  L a x ity  o f  th e  
abdom inal w a l l ,  e . g .  i n  e ld e r ly  m u l t ip a r a e ,  i s  a l s o  in c lu d e d .
3 .  "H y p o to n ia " . T h is  te rm  h a s  b e e n  " c o in e d "  t o  m eet th o s e  
c a s e s  w hich  c l i n i c a l l y  m igh t be te rm ed  " f la b b y " ,  " in  p o o r 
p h y s ic a l  c o n d i t io n " .  The s k e l e t a l  sy s tem  o f  m u sc le s  i s  w e ll  
d e v e lo p ed  b u t  owing to  la c k  o f  e x e r c i s e ,  l a z i n e s s ,  e x h a u s t io n  
w ith  a  r a p id  s e r i e s  o f  p re g n a n c ie s ,  o r  o th e r  c a u s e s ,  th e  " to n e "  
o f  t h e  m u sc u la r  sy s te m  i s  v e ry  lo w . F la b b in e s s  due to  
o b e s i ty  i s  e x c lu d e d .
4 .  " O b e s ity "  . A gain  a  p u re ly  c l i n i c a l  e s t im a te ;  no a t te m p t 
h a s  b e e n  made to  a r r i v e  a t  a  s c i e n t i f i c  e s t im a te ,  e . g .  i n  
te rm s o f  s to n e s  a v o ird u p o is ,  v h ic h  i s  o b v io u s ly  im p o s s ib le  as 
th e  s t a t u r e  h a s  to  b e  ta k e n  i n t o  c o n s id e r a t io n .  O b v io u sly  th e  
sm a ll  f a t  woman may w eigh even l e s s  th a n  th e  medium s iz e d  
woman o f  m u sc u la r  b u i l d ;  hence  th e  q u e s t io n  o f  o b e s i ty  h a s  
b een  s e t t l e d  by p u r e ly  c l i n i c a l  o b s e r v a t io n .  The s o - c a l l e d  
" i n e r t i a  ty p e "  i s  in c lu d e d  in  t h i s  g ro u p .
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R e s u l ts
TABLE XXII 
P h y siq u e
A b n o rm a lity  i n  
P h y s iq u e
U te r in e  A c tio n
Good
(%)
A verage I n e r t i s
M ild
i (%) 
s e v e re
U n d er-d ev e lo p m en t e t c .  
O v e r - d is te n s io n  e t c .  
H y p o to n ia  e t c .
O b e s ity  e t c .
9 (22.5% ) 
1 (5.2% )
5 (11.5% ) 
0 0
15 (37.5% ) 
8 (42.1%) 
14 (53.8% ) 
4  (33.3% )
4  (10%)
4  (21%)




2 (7.7% ) 
2 (16.6%)
D is c u s s io n  o f  R e s u l ts
1 . U n d er-d ev e lo p m en t o f  th e  M uscu lar S y s tem .
T h is  s e c t i o n  a c c o u n ts  f o r  th e  g r e a t e s t  number o f  c a s e s ,  
v i z .  4 0 , o f  w hich  16 d e v e lo p ed  i n e r t i a .  4  o f  th e s e  i n e r t i a s  
w ere m ild , 12 w ere s e v e r e ,  i . e .  40% o f  t h e  c a s e s  o f  u n d e r­
d ev e lo p m en t o f  p h y s iq u e  showed some d e g re e  o f  i n e r t i a .  I t  i s  
i n t e r e s t i n g  t o  n o te  how th e s e  i n e r t i a  c a s e s  a re  d i s t r i b u t e d .
I n  5 o f  t h e  c a s e s  i n e r t i a  was p r e s e n t  i n  th e  f i r s t  s t a g e  o f  
la b o u r ,  an d  i n  o n ly  one o f  t h e  f i v e  was th e  i n e r t i a  s e r io u s ;  
th e s e  a r e  a c c o u n te d  p rim a ry  i n e r t i a s .  Of th e  re m a in in g  11 
c a s e s ,  10 w ere  due to  i n e r t i a  a r i s i n g  in  th e  second  s t a g e  o f  
l a b o u r :
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F o rc e p s  d e l i v e r i e s  .............................................. 8
F a i le d  f o r c e p s  d e l iv e r e d  a s  b re e c h  . . 1
F ace  p r e s e n t a t i o n ................................................ 1
The 1 1 th  ca se  was i n e r t i a  i n  th e  second  s t a g e  fo l lo w in g  
i n e r t i a  i n  th e  f i r s t  s t a g e  and was d e l iv e r e d  by  f o r c e p s .
A c c o rd in g ly , o f  t h e  16  i n e r t i a  c a s e s ,  6 w ere p r im a ry  in  
n a tu r e ,  10 w ere s e c o n d a ry . The m a jo r i ty  o f  th e  i n e r t i a s  a ro s e  
i n  th e  se co n d  s ta g e  o f  la b o u r ,  i . e .  i n  th e  e x p u ls iv e  s t a g e .
T h is  i n e r t i a  can  o n ly  be due t o  -
1 .  W eakening o f  c o n t r a c t io n s  fo l lo w in g  norm al 
f i r s t  s t a g e .
o r  2 .  W eakness o f  t h e  a u x i l i a r y  f o r c e s .
o r  3 . I n c r e a s e d  r e s i s t a n c e  t o  d e s c e n t o f  th e  f o e tu s  
th ro u g h  th e  b i r t h  c a n a l .
The f i r s t  o f  t h e s e  p o s s i b i l i t i e s  i s ,  i n  th e  f i r s t  p la c e  a t  
l e a s t ,  u n l i k e l y .  U te r in e  c o n t r a c t io n s  w hich e f f e c t e d  a  
norm al d i l a t a t i o n  o f  th e  c e r v ix  o u g h t to  be  s tro n g  enough to  
g iv e  a  no rm al se co n d  s t a g e ,  o th e r  th in g s  b e in g  e q u a l -  th e r e  
i s  no known f a c t o r  a t  work i n  a  norm al f i r s t  s t a g e  t o  p re d is p o s e  
t o  u t e r i n e  e x h a u s t io n .  The second  and t h i r d  p o s s i b i l i t i e s  a re  
p ro b a b ly  m ore im p o r ta n t ,  and a c c o u n t  f o r  t h e  m a jo r i ty  o f  th e  
d e la y s  i n  th e  se c o n d  s ta g e .
I n  t h e s e  women w ith  sm a ll s t a t u r e ,  u n d e r-d ev e lo p m en t o f  
th e  m u sc u la r  s y s te m , e t c . ,  th e  b e a r in g  down f o r c e s  a r e  weak 
b e ca u se  o f  th e  p o o r  abdom inal m u sc le s  and th e r e  may b e  i n
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a d d i t i o n  a  d e g re e  o f  g e n e r a l  p e lv i c  c o n t r a c t io n  w hich o f f e r s  
in c r e a s e d  r e s i s t a n c e  t o  t h e  d e s c e n t  o f  th e  f o e t u s .
9 c a s e s  e x h ib i t e d  u t e r i n e  a c t io n  above th e  a v e ra g e , 15 
were a v e ra g e  -  i n  a l l  24 o u t  o f  t h e  40 w ere s a t i s f a c t o r y .
4 o f  t h e  5 i n e r t i a s  i n  th e  f i r s t  s ta g e  w ere m ild  i n  d e g re e , 
and  l a b o u r  ended  n o rm a lly  -  t h e s e  w ere l i t t l e  more th a n  s im p le  
d e la y s  due to  r a t h e r  w eak, i n e f f e c t i v e ,  c o n t r a c t i o n s .  Hence 
o n ly  12 o u t o f  t h e  40 c a s e s  o f  "u n d e r-d e v e lo p m en t"  were 
abnorm al (30% ).
I n  c o n c lu s io n ,  t h e r e f o r e ,  th e  s t a t e  o f  developm en t o f  
th e  s k e l e t a l  m u sc u la r  sy s tem  i s  no in d e x  o f  th e  a c t i o n  o f  th e  
u t e r i n e  m u s c u la tu re ;  i t  i s  o n ly  o f  v a lu e  a s  a  g u id e  t o  th e  
e f f i c i e n c y  o f  t h e  e x t r a o r d in a r y  m u sc u la r  f o r c e s .  A woman 
may h av e  a  v e ry  p o o r ly  d e v e lo p ed  s k e l e t a l  m u scu la r sy s tem  and 
n e v e r th e le s s  have a  w e ll-d e v e lo p e d  u t e r i n e  m uscle u n i t :  th e
two sy s te m s  a r e  e n t i r e l y  d i s a s s o c i a t e d  (v id e  i n f r a ,  w here TONUS 
i s  d i s c u s s e d ) .
2 . O v e r - d is te n s io n  o f  t h e  U te ru s .
O v e r - d is te n s io n  o f  th e  u te r u s  o c c u rre d  i n  19 c a s e s .
10 o u t  o f  t h e  19 d e v e lo p ed  some d e g re e  o f  im p a ire d  u t e r in e  
a c t io n ,  o n ly  one comes in to  th e  "good” c l a s s ,  w h ile  th e  
rem a in in g  8 a r e  " a v e ra g e " . The "good" u t e r i n e  a c t io n  r e s u l t e d  
iu  a  tw in  p re g n a n cy  c h a r a c te r iz e d  by  p re m a tu re  r u p tu r e  o f  th e
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membranes two days b e fo r e  la b o u r  b e g a n : th e  lo n g  l a t e n t
p e r io d  b e tw e e n  r u p tu r e  o f  t h e  membranes and th e  o n s e t  o f  la b o u r  
c o n t r a c t io n s  i s  i n d i c a t i v e  o f  l a c k  o f  to n e  i n  th e  u t e r i n e  
m u sc le , a l th o u g h  l a b o u r ,  once begun , p ro g re s s e d  q u ic k ly .
The c a u s e  o f  t h e  o v e r - d i s t e n s io n  i s  a s  fo l lo w s :
L arge  c h i l d ....................................................  4
P l u r a l  p reg n a n cy  ......................................  9
H y d r a m n i o s ....................................................  4
S m a ll s t a t u r e  w ith  no rm al s iz e d
c h i l d  . 2
T o ta l  19
The t e n s i o n  e x e r te d  by th e  g row ing  ovum on th e  w a l l  o f  
th e  u t e r u s  i s  a  s t im u lu s  d u r in g  p reg n a n cy  to  h y p e rtro p h y  o f  
th e  u t e r i n e  m u sc le . H y p e rp la s ia  o f  t h e  m uscle c e l l s  o c c u rs  
i n  th e  e a r l i e r  p a r t  o f  p reg n an cy  i n  a d d i t io n  to  h y p e r tro p h y , b u t 
i n  t h e  l a t t e r  h a l f  o f  p reg n an cy  e n la rg e m e n t o f  th e  u te r u s  i s  
due s o l e l y  t o  h y p e r t ro p h y . B l a i r - B e l l ^ 6^  c o n s id e re d  t h a t  a  
c e r t a i n  d e g re e  o f  t e n s io n  was d e s i r a b l e  and h e lp e d  to  prom ote 
h y p e r t ro p h y . C e r ta in  i t  i s  t h a t  t e n s io n ,  o r  a  s l i g h t  d e g re e  
o f  s t r e t c h i n g ,  i s  n e c e s s a ry  t o  m a in ta in  m uscle " to n u s " ,  f o r  i f  
a  m uscle  ( u n s t r i p e d  o r  s t r i p e d )  i s  a llo w e d  to  r e l a x  th e  to n e  
i s  d im in is h e d  and th e  o u tp u t o f  work le s s e n e d .  S i m i la r ly ,  i f  
a  m uscle  i s  o v e r -e x te n d e d , i . e .  i t s  i n i t i a l  l e n g th  i s  
in c r e a s e d ,  th e  o u tp u t  o f  work done by t h a t  m u sc le  i s  v e ry  
much l e s s  th a n  when th e  r e l a t i o n  o f  t e n s io n  to  l e n g th  were a t  
th e  optim um .
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T onus, t h e r e f o r e ,  i s  a t  an  optimum v a lu e  when, i n  th e  
subm axim al c o n t r a c t i o n  w hich i s  i t s  c h a r a c t e r i s t i c ,  th e r e  i s  
an a l t e r a t i o n  i n  le n g th  w i th o u t  a  c o rre s p o n d in g  change in  
t e n s i o n . U n s tr ip e d  m usc le  i s  t h e r e f o r e  s a id  t o  have more 
to n e  when i t  i s  s h o r t e r  th a n  when i t  i s  lo n g e r .  Tonus i s  
e n t i r e l y  d e p en d e n t on th e  s t im u lu s  e l i c i t e d  by s l i g h t  s t r e t c h ­
in g  o f  m usc le  f i b r e .  O v e r - s t r e tc h in g  o f  m uscle f i b r e  le a d s  
t o  (1 ) i n c r e a s e  i n  l e n g th  and (2 ) d e c re a s e  i n  t e n s io n  w ith  
c o n se q u e n t a b o l i t i o n ,  o r  l e s s e n in g ,  o f  to n u s  a c c o rd in g  to  th e  
d e g re e  o f  s t r e t c h i n g .  As a  r e s u l t  th e  o v e r - s t r e t c h e d  m uscle 
u n i t  h a s  a  s m a l l e r  o u tp u t  o f  work and i s  more e a s i l y  f a t i g u e d .
T hese  c o n d i t io n s ,  when a p p l ie d  t o  u t e r in e  m uscle w hich 
has been  g r a d u a l ly  and p r o g r e s s iv e ly  o v e r - s t r e t c h e d  i n  th e  
l a t e r  m o n th s , e x p la in  th e  weak u t e r i n e  c o n t r a c t io n s  w hich a re  
fo u n d  to  b e  c h a r a c t e r i s t i c  o f  o v e r - d i s t e n s io n  o f  th e  u t e r i n e  
m u sc le . The c o n t in u a l  s t a t e  o f  d i s t e n s io n  o f  th e  u t e r in e  
m uscle  g r a d u a l ly  overcom es th e  i n t e r n a l  v is c o u s  r e s i s t a n c e  o f  
th e  m u sc le  c e l l  w ith  c o n se q u e n t l o s s  o f  t e n s io n  and  in c r e a s e  
i n  l e n g th .  Tone i s  a s  a  r e s u l t  d im in is h e d ; th e  e x c i t a b i l i t y  
o f  t h e  m u sc le  t o  c o n t r a c t  i s  s t i l l  p r e s e n t  b u t  th e  l a t e n t  
p e r io d  b e tw een  s t im u lu s  and re s p o n s e  i s  in c r e a s e d ,  le a d in g  to  
a  more s lu g g i s h  r e s p o n s e .  The in c r e a s e  i n  le n g th  o f  th e  
m uscle  a l s o  d im in is h e s  th e  o u tp u t  o f  work d o n e . Hence th e  
dynamic o u tp u t  o f  t h e  u te r u s  i s  l e s s e n e d .
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The v a r i a b i l i t y  i n  r e s p o n s e  t o  o v e r - d i s t e n s io n  i n  th e  19 
c a s e s  i n  t h i s  s e r i e s  can  be e x p la in e d  when i t  i s  rem em bered 
t h a t  to n u s  i s  n o t  a  c o n s ta n t  v a lu e  b u t  v a r i e s  from  m u sc le  t o  
m u sc le , and  from  in d iv id u a l  t o  i n d iv i d u a l .  One o f  t h e  m ost 
s t r i k i n g  d i f f e r e n c e s  b e tw een  s k e l e t a l  and v i s c e r a l  m u sc le  i s  th e  
d i f f i c u l t y  i n  a s s ig n in g  a  p a r t i c u l a r  v a lu e  t o  th e  r e s t i n g  
l e n g th  o f  th e  l a t t e r  -  i t  a d o p ts  v a r io u s  le n g th s  a t  d i f f e r e n t  
t im e s  and i t  i s  im p o s s ib le  t o  name th e  e x te r n a l  in f lu e n c e s  
w hich have b ro u g h t  a b o u t t h e  change  in  l e n g th .  T hese changes 
i n  l e n g th  (w ith o u t  c o rre sp o n d in g  ch an g es i n  te n s io n )  a re  o f  
c o u rs e  m ere ly  m a n i f e s ta t io n s  o f  t h e  phenomenon o f  TONUS, w hich 
v a r i e s  from  one i n d iv id u a l  t o  a n o th e r .
The f a c t  t h a t  th e  o v e r - s t r e t c h e d  u t e r i n e  m uscle  may 
q u ic k ly  r e g a in  i t s  to n u s  m ere ly  i n d i c a t e s  t h a t  th e  i n t e r n a l  
v is c o u s  r e s i s t a n c e  t o  e lo n g a tio n  h a s  n o t  been  f u l l y  overcome 
and th e  r e l a t i o n  o f  t e n s io n  to  l e n g th  i s  more q u ic k ly  a d ju s te d .  
T h is  a g a in  w i l l  v a ry  from  in d iv id u a l  t o  i n d iv i d u a l .  As a  
r u l e  i t  i s  n o t ic e d  t h a t  i n  o v e r - d i s t e n s io n  o f  th e  u te r u s  w ith  
p re m a tu re  r u p tu r e  o f  th e  membranes th e  l a t e n t  p e r io d  e la p s in g  
betw een  r u p tu r e  o f  th e  membranes and th e  o n se t o f  good la b o u r  
c o n t r a c t io n s  i s  p ro lo n g e d  a c c o rd in g  t o  th e  amount o f  o v e r­
s t r e t c h i n g  and a to n y  p r e s e n t .
To sum m arize t h e  fo re g o in g s
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(1 ) 19 c a s e s  o f  o v e r - d i s t e n s io n  o f  t h e  u te r u s  have  been
d i s c u s s e d ,  o f  w hich  10 (52.6% ) d e v e lo p ed  some d eg ree  
o f  im p a ire d  u t e r i n e  a c t io n .
(2 ) Good u t e r i n e  a c t io n  i s  e x c e p tio n a l  fo llo w in g  o v e r-  
d i s t e n s io n  o f  th e  u t e r u s .
(3 ) The l o s s  o f  dynam ic pow er o f  th e  u te r u s  i n  c a s e s  o f  
o v e r - d i s t e n s i o n  o f  t h e  u t e r u s  i s  due t o  l o s s  o f  to n e .
(4 ) The f a c t o r s  b r in g in g  a b o u t t h i s  s t a t e  o f  a f f a i r s  -  
a l t e r a t i o n  i n  l e n g th  and a l t e r a t i o n  in  t e n s io n  e t c .  -  
have  b e e n  d i s c u s s e d  i n  d e t a i l .
3 .  H y p o to n ia .
The w ord " h y p o to n ia "  h a s  been  c o in e d  to  e x p la in  su ch  
c o n d i t io n s  a s  f l a b b i n e s s ,  l o s s  o f  to n e  i n  g e n e r a l .  "Tone" i s  
n o t h e re  u se d  i n  t h e  s t r i c t  s e n s e  i n  w hich i t  i s  u sed  i n  th e  
p r e c e d in g  s e c t i o n :  th e  te rm  h y p o to n ia  can  be b e s t  d e s c r ib e d
by th e  p h ra s e  " la c k  ( o r  l o s s )  of. p h y s io lo g ic a l  f i t n e s s " .
26 c a s e s  o f  h y p o to n ia  a r e  in c lu d e d ,  o f  whom 3 had 
u t e r i n e  a c t io n  b e t t e r  th a n  th e  a v e ra g e ;  14 had av erag e  
p e rfo rm a n c e ; w h i l s t  9 had im p a ire d  a c t io n ,  o f  whom 7 were o f  
m ild  s e v e r i t y  and o n ly  2 (7.7% ) o f  o u ts ta n d in g  s e v e r i t y .
Hence 65.3%  w ere u n in f lu e n c e d  by th e  h y p o to n ia  p r e s e n t  w h i l s t  
o f  th e  re m a in in g  34.7%  o n ly  7.7% had s e v e re  i n e r t i a .  I t  w i l l  
be n o t ic e d  t h a t  t h e  r e s u l t s  o n ly  d i f f e r  s l i g h t l y  from th o se  
r e f e r r i n g  to  u n d e r-d e v e lo p m e n t i n  p h y s iq u e , w ith  th e  d i f f e r e n c e  
t h a t  when some d e g re e  o f  i n e r t i a  d id  a r i s e  i t  was o f  a  more
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m ild  and l e s s  s e v e re  n a tu r e .
The r e s u l t s  do n o t  show t h a t  l o s s  o f  to n e  i n  th e  s k e l e t a l  
sy s tem  i n  g e n e r a l  im p l ie s  l o s s  o f  to n e  i n  th e  u t e r i n e  m uscle 
sy s te m ; a g a in  th e  two a p p e a r  t o  h e  d i s a s s o c i a t e d ,  a s  i n  th e  
s e c t io n  on u n d e r-d e v e lo p m e n t, e t c .
T h is  i s  i n  a c c o rd a n c e  w ith  known p h y s io lo g ic a l  c o n d i t io n s .  
TONE i n  t h e  s k e l e t a l  m usc le  sy stem  i s  dependen t on th e  i n t e g r i t y  
o f  th e  n e rv o u s  c o n n e c tio n s  o f  th e  m usc les  c o n ce rn e d : in d e e d
to n e  i n  s k e l e t a l  m usc le  i s  d e s c r ib e d  as b e in g  t e t a n i c  i n  n a tu r e  
-  i t  i s  h e ld  t o  be  due t o  r e p e t i t i v e  s t im u la t io n  a s  i n  t e t a n u s .  
I t  d i f f e r s  from  t e t a n u s ,  how ever, i n  t h a t  i n  t o n ic  c o n t r a c t io n  
a l l  th e  f i b r e s  o f  th e  m uscle a r e  a f f e c t e d  i n  t u r n ,  i n t e r m i t t e n t ­
l y  and a s y n c h ro n o u s ly , w hereas t e t a n i c  c o n t r a c t io n  a f f e c t s  a  
p a r t i c u l a r  s e t  o f  f i b r e s  w ith  r e g u l a r  v o l le y s  o f  s t i m u l i ,  so 
t h a t  th e y  c o n t r a c t  c o n tin u o u s ly  and sy n c h ro n o u s ly . Hence in  
t o n i c  c o n t r a c t i o n  f a t i g u e  o f  any p a r t i c u l a r  f i b r e  i s  av o id ed  
by g iv in g  i t  a  r e s t  w h ile  i t s  n e ig h b o u r in g  f i b r e s  a r e  c o n t r a c t ­
in g ;  h en ce  th e  f a t i g u e  p ro d u ced  by t e t a n u s .
Tone o f  p l a i n  m uscle  i s ,  how ever, in d e p e n d e n t o f  n e rv o u s  
c o n n e c t io n s ,  a s  shown by th e  f a c t  t h a t  to n e  i s  n o t a b o lis h e d  
by s p i n a l  a n a e s t h e s ia ,  p a r a p le g ia ,  e t c .  I t  i s ,  f o r  exam ple , 
e a s i l y  e l i c i t e d  s im p ly  by s t r e t c h i n g  o r  d is te n d in g  th e  m u sc le .
In  some c a s e s  t h i s  may be due to  s t r e t c h i n g  o f  th e  l o c a l  n e rv e  
p le x u s  i n  th e  w a l l  o f  th e  v i s c u s ,  th e  s t im u lu s  o f  s t r e t c h i n g
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c a u s in g  r e f l e x  c o n t r a c t io n  o f  t h e  m u sc le ; b u t  t h i s  c an n o t 
be r e g a rd e d  as t h e  co m p le te  e x p la n a t io n  s in c e  o th e r  sm ooth 
m u sc le s  show no re s p o n s e  t o  s t r e t c h i n g ,  and  a re  n e v e r th e le s s  
c a p a b le  o f  d e v e lo p in g  to n u s  even i n  th e  absence  o f  n e rv e  c e l l s .  
T h is  m u sc u la r  to n u s  i n  p l a i n  m usc le  depends on th e  e x is te n c e  
o f  a  c o n s ta n t  t e n s io n  w hich i s  s m a ll  an d , a s  h a s  been  p o in te d  
o u t b e f o r e ,  d o es  n o t  v a ry  w ith  th e  le n g th  o f  th e  m u sc le . 
A s s o c ia te d  w i th  t h i s  s m a ll  c o n t r a c t i l e  f o r c e  i s  an ex trem ely  
h ig h  “v i s c o s i t y "  w hich  e n a b le s  t h e  m uscle t o  r e s i s t  a  s t r e t c h ,  
o r a t  l e a s t  t o  y i e l d  t o  i t  so  s lo w ly  t h a t  i t  i s  some tim e  
b e fo r e  any  c o n s id e r a b le  le n g th e n in g  can  ta k e  p l a c e .  Tone in  
p l a i n  m u sc le , t h e r e f o r e ,  i s  an  i n t r i n s i c  c h a r a c t e r i s t i c  o f 
t h a t  m u sc le , and  i s  in d e p e n d e n t o f  o u ts id e  in f lu e n c e s ,  o th e r  
th in g s  b e in g  e q u a l .  Tone i n  s t r i p e d  m usc le  i s  dependen t on 
e x t r i n s i c  c o n n e c t io n s  f o r  i t s  m ain ten an ce  and i s  hence  more 
s u s c e p t ib l e  t o  o u t s id e  in f lu e n c e s ,  e . g .  f e a r ,  em o tio n , 
ex trem es  o f  te m p e ra tu re  and  so  on .
To r e c a p i t u l a t e s
(1 )  26 c a s e s  o f  h y p o to n ia  a re  c o n s id e re d  o f  w hich 
a lm o s t tw o - th i r d s  had  a  norm al la b o u r ,  and 
a lm o s t o n e - th i r d  some d eg ree  o f  im p a ire d  u t e r in e  
a c t i o n ,  o n ly  2 (7-7%) b e in g  o f  any s e v e r i t y .
(2 ) H y p o to n ia  o f  th e  s k e l e t a l  m uscle  system  i s  no 
in d e x  to  th e  to n e  o f  t h e  u t e r i n e  m uscle sy s te m .
(3 )  The e s s e n t i a l  d i f f e r e n c e s  betw een  to n u s  i n  s t r i p e d  
and u n s t r i p e d  m uscle have been  p o in te d  o u t .  They 
a r e  o f  e n t i r e l y  d i f f e r e n t  c h a r a c te r .
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4 .  O b e s i ty .
I n  t h i s  s e c t i o n  i s  in c lu d e d  th e  s o - c a l l e d  " i n e r t i a  ty p e "  
d e s c r ib e d  by G o o d a l l .^ ^  Not o n ly  a re  t h e s e  women f a t  b u t 
th e y  a re  c h a r a c t e r i z e d  by b e in g  " s h o r t -n e c k e d , f l a t - n o s e d ,  
n a s a l - s p e e c h e d ,  w ith  t h i c k  u n h e a lth y  membranes e v e ry w h e re ."  
Many o f  t h e s e  p a t i e n t s  p r e s e n t  m ale h i r s u t i s m  and o th e r s  
se c o n d a ry  m ale  c h a r a c t e r i s t i c s ,  in c lu d in g  a  m ale p e l v i s .
I n  a d d i t i o n  t h i s  ty p e  i s  a l s o  d e s c r ib e d  by G oodall a s  
d e v e lo p in g  d u r in g  la b o u r  (1 ) a  d i s t e n s io n  o f  th e  c o lo n  
s u f f i c i e n t  to  d i s p l a c e  th e  g ra v id  u t e r u s  t o  one s id e  o f  th e  
abdomen, and a l s o  (2 )  a  d i s t e n s io n  o f  th e  b la d d e r  due to  
p a r e s i s  o f  i t s  m u s c u la tu re . G o o d a ll,  how ever, a d m its  t h a t  
" th e r e  a r e  many w hich do n o t  conform  to  t h i s  ty p e " .
Of t h e  12 c a s e s  o f  o b e s i ty  c o l l e c t e d ,  o n ly  2 app rox im ated  
i n  d e s c r i p t i o n  t o  t h e  i n e r t i a  ty p e ,  b u t  i n  n e i t h e r  case  was 
p a r e s i s  o f  t h e  c o lo n  o r  b la d d e r  d e m o n s tra b le :  n o r  were e i t h e r
o f  th e  c a s e s  c l a s s e d  a s  s e v e re  i n e r t i a ,  b o th  b e in g  o f  th e  
m ild  v a r i e t y .  The ty p e  more commonly se en  in  t h i s  s e r i e s  
m ight be  d e s c r ib e d  a s  b e in g  f a t ,  s q u a t  i n  b u i ld ,  w ith  s h o r t  
t h i c k  n e c k , a  te n d e n c y  to  h i r s u t i s m ,  and o f  p o o r m u scu la r 
power b e in g  e a s i l y  ex h au s te d  p h y s i c a l ly .
The re m a in in g  10 c a s e s  c o rre sp o n d  ro u g h ly  t o  th e  
d e s c r i p t io n  ab o v e , t h e  o b e s i ty  b e in g  th e  m ost m arked f e a tu r e  
p r e s e n t .  I t  i s  re m a rk a b le  t h a t  o f  th e  12 c a s e s  n o t  one had 
good u t e r i n e  a c t io n  ( i . e . ,  u t e r i n e  a c t io n  b e t t e r  th a n  th e
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a v e r a g e ) .  P o u r had  a v e ra g e  u t e r i n e  a c t i o n ,  w h i l s t  8 (66.6% ) 
had some d e g re e  o f  i n e r t i a  o f  w hich 2 were s e v e r e ,  and th e  
re m a in in g  6 m ild ,  i n  n a t u r e .  Of t h e  i n e r t i a s  6 were se co n d a ry  
in  ty p e  -  f a t i g u e  s e t t i n g  i n  d u r in g  th e  seco n d  o r  t h i r d  s ta g e  
a f t e r  a  n o rm a l f i r s t  s t a g e ,  and  2 o n ly  w ere p r im a ry . I t  w ould 
a p p e a r t h e r e f o r e ,  from  th e  above f i g u r e s ,  t h a t  th e  m a jo r i ty  o f  
i n e r t i a s  a r e  se c o n d a ry  in  n a tu r e  and a r e  due to  e a r ly  e x h a u s tio n  
o r  f a t i g u e  o f  th e  u t e r i n e  m usc le  and abdom inal m u sc le s .
When one c o n s id e r s  th e  f a t t y  d e g e n e ra t iv e  ch an g es found  
in  th e  s k e l e t a l  m u sc le s  and  i n t e r n a l  o rg an s  i n  f a t  s u b j e c t s  th e  
above r e s u l t s  a r e  e a s i l y  e x p la in e d .  The d e p o s i t io n  o f  f a t t y  
g lo b u le s  w i th in  t h e  m uscle s u b s ta n c e ,  a s  i n  f a t t y  d e g e n e ra t io n , 
i s  r a r e l y  met w ith  u n le s s  i n  p h ospho rous p o is o n in g , c h lo ro fo rm  
p o is o n in g , e t c . ;  b u t  f a t t y  i n f i l t r a t i o n  i s  more commonly met 
e s p e c i a l l y  i n  o b e se  s u b je c t s  -  h e re  th e  d e p o s i t io n  o f  f a t  
o c c u rs  i n  c o n n e c t iv e  t i s s u e  betw een  th e  m uscle  la m e l la e .  The
r e s u l t  i s  a  d e c r e a s e  i n  t h e  e f f i c i e n c y  o f  th e  m uscle and a  
d im in u tio n  o f  th e  r e s e r v e  pow ers t h i s  d e c re a se d  e f f i c ie n c y  
and r e s e r v e  pow er w i l l  o n ly  b e  m a n if e s t  when th e  m uscle u n i t  
i s  w ork ing  u n d e r  e x tr a o r d in a r y  c o n d i t io n s .
The r o l e  o f  t h e  p i t u i t a r y  i n  th e  c a u s a t io n  o f  o b e s i ty  i s  
im p o r ta n t ,  e s p e c i a l l y  i n  r e l a t i o n  to  o b e s i ty  i n  p re g n a n cy .
I t  i s  known t h a t  when th e  p o s t e r i o r  lo b e  o f  th e  p i t u i t a r y  i s  
damaged, e . g .  by a  tum our, th e  in c r e a s e  i n  o b e s i ty  i s  one o f
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th e  m ain c l i n i c a l  m a n i f e s ta t io n s ,  e . g .  i n  F r d h l i c h 's  syndrom e; 
and when th e  p o s t e r i o r  lo b e  o f  th e  p i t u i t a r y  i s  rem oved in  
dogs t h e r e  i s  an  i n c r e a s e  i n  th e  w e ig h t o f  th e  an im al (C ush ing ) 
I t  i s  n o t  im p o s s ib le ,  t h e r e f o r e ,  t h a t  th o s e  c a s e s  o f  u t e r i n e  
i n e r t i a  w h ich  o c c u r  i n  o b ese  s u b je c ts  may b e  due t o  hypo­
p i t u i t a r i s m .  The o x y to c ic  f a c t o r  ( p i t u i t r i n )  i s  p r e s e n t  i n  
i n s u f f i c i e n t  c o n c e n t r a t io n  i n  th e  b lo o d  s tr e a m , w ith  th e  
r e s u l t  t h a t  t h e  u t e r i n e  m u sc le  becomes e a s i l y  e x h a u s te d  from  
la c k  o f  t h e  o x y to c ic  horm one i n  s u f f i c i e n t  q u a n t i ty .
G o o d a ll a t t r i b u t e s  th e  " i n e r t i a  syndrom e" i n  h i s  " i n e r t i a  
ty p e "  o f  woman t o  e n d o c r in e  im b a la n c e , th e  p o s t e r i o r  lo b e  o f  
th e  p i t u i t a r y  b e in g  th e  m ain c o n t r o l l i n g  f a c t o r ;  owing to  a 
d e f ic ie n c y  i n  s u p p ly  o f  p i t u i t r i n  t h e  au tonom ic  n e rv o u s 
c o n t r o l  o f  t h e  u t e r u s ,  b la d d e r ,  and bow el i s  d is o rg a n is e d .
To sum m arize , t h e r e f o r e ,  i t  i s  shown t h a t :
(1 ) O b e s i ty  p r e d is p o s e s  t o  u t e r i n e  i n e r t i a ,  th e  
m a jo r i ty  o f  th e  c a s e s  (66%) d e v e lo p in g  some 
d e g re e  o f  i n e r t i a .
(2 ) T h is  i n e r t i a  may be due to  -
(a )  f a t t y  ch an g es i n  th e  u t e r i n e  and 
a u x i l i a r y  m u sc le s .
(b ) E n d o c rin e  im b a la n c e , th e  p o s t e r i o r  
p i t u i t a r y  b e in g  p ro b a b ly  m a in ly  a t  f a u l t .
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To sum m arize t h i s  s e c t i o n  on P h y s iq u e , e t c . :
(1 ) The s t a t e  o f  developm en t o f  th e  s k e l e t a l  m u sc u la r  
sy s te m  i s  no in d e x  to  th e  a c t io n  o f  t h e  u te r u s  i n  
l a b o u r .  T h is  i s  co n c lu d ed  from  a  su rv ey  o f  th e  
f i n d in g s  i n  u n d e r-d e v e lo p m e n t and "h y p o to n ia ” o f  
p h y s iq u e .
(2 )  O v e r - d is te n s io n  o f  th e  u te r u s  p re d is p o s e s  t o  th e  
o n s e t  o f  u t e r i n e  i n e r t i a .  L oss o f  to n e  o f  
u t e r i n e  m usc le  l e a d s  t o  le s s e n e d  dynam ic o u tp u t  
o f  t h e  u t e r u s .
(3 )  O b e s i ty  p r e d is p o s e s  t o  u t e r i n e  i n e r t i a .  S t a t e s  
o f  o b e s i ty  and u t e r i n e  i n e r t i a  a r e  b o th  p ro b a b ly  
c l i n i c a l  m a n i f e s ta t io n s  o f  h y p o - p i tu i ta r i s m  
( p o s t e r i o r  lo b e  d e f ic ie n c y  o f  ho rm one).
(g ) R e la t i o n  o f  P s y c h o lo g ic a l  F a c to r  t o  U te r in e  A c t io n .
I n  t h i s  s e c t i o n ,  th e  p s y c h o lo g ic a l  a n a ly s i s  h as  shown 
t h a t  a  rough  d i v i s io n  can  be  made i n to  f i v e  g ro u p s , v i z :
1 .  I l l e g i t i m a c y
2 .  H y s te r i a  and N e u ro s is
3 .  A p p re h e n s io n , o v e r a n x ie ty  e t c .
4 .  Subnorm al m e n ta l i ty
5 .  I n s a n i t y
I l l e g i t i m a c y . No e x p la n a t io n  i s  r e q u ir e d  c o n ce rn in g  
t h i s  g ro u p .
H y s te r i a  an d  N e u ro s is . T h is  g roup  em braces a l l  th o se  
women whose b e h a v io u r  h as  b een  v e ry  p o o r .  They do n o t  
c o -o p e ra te  w i th  t h e  m id -w ife  o r  th e  d o c to r  s u p e rv is in g  t h e i r
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la b o u r :  i n  th e  f i r s t  s t a g e  th e y  may sc rea m , o r  make a  g r e a t
d e a l o f  n o i s e ,  when th e  p a in s  a re  o n ly  o f  m ild  s e v e r i t y :  i n
th e  seco n d  s t a g e  th e y  may r e fu s e  t o  b e a r  down, o r  may jump 
abou t t h e  l a b o u r  bed  and  make th e  a c c o u c h e u r’s work v e ry  
d i f f i c u l t .  T h e i r  b e h a v io u r  i s  very  p o o r  g e n e r a l l y .  T h is  
ty p e  o f  woman o f t e n  c r i e s  ou t f o r  an  a n a e s th e t ic  o r  o th e r  
s e d a t iv e  when th e  p a in s  f i r s t  make t h e i r  a p p e a ra n c e , o r  may 
a p p ea l t o  t h e  d o c to r  t o  ’’b r in g  th e  baby w ith  in s t r u m e n ts ” when 
o n ly  e a r l y  on i n  t h e  second  s ta g e  o f  la b o u r .  Such i s  th e  ty p e  
o f woman i n  t h i s  g ro u p .
A p p re h e n s io n , o v e r a n x ie ty  e t c . T h is  s t a t e  o f  mind d i f f e r s  
m arkedly  from  th e  h y s t e r i c a l  s t a t e ,  i n  t h a t  th e  woman's 
b e h a v io u r  may be a l l  t h a t  c o u ld  b e  d e s i r e d :  sh e  shows an
e a g e rn e s s  t o  c o - o p e r a te  w ith  h e r  m e d ic a l a t t e n d a n t s ;  sh e  i s  
v e ry  a n x io u s  t o  do a l l  i n  h e r  power t o  e x p e d ite  th e  la b o u r .
But sh e  may be o v e r - a n x io u s ,  and she  w o r r ie s  undu ly  a s  to
w h e th er t h in g s  a r e  g o in g  w e ll  o r  n o t ;  sh e  may m ere ly  lo o k
a p p re h e n s iv e  and s c a r e d  o f  th e  coming o r d e a l ,  o r  she  may v o ic e  
h e r  f e a r s .  The more s e r io u s  s t a t e  i s  t h a t  w here th e  f e a r  i s  
s u p p re s s e d , f o r  sh e  may g iv e  no ou tw ard  m a n i f e s ta t io n  o f  b e in g  
a p p re h e n s iv e , o v e r  a n x io u s , o r  v e ry  n e rv o u s .
Subnorm al m e n t a l i t y . I n  t h i s  g roup  a re  in c lu d e d  th o se  
who a re  a lm o s t m e n ta l ly  d e fe c t iv e  -  th e  s o - c a l l e d  " b o rd e r  l i n e "  j
c a s e s :  th e y  a r e  s tu p id  women o f  v e ry  d u l l  i n t e l l e c t .  j>
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I n s a n i t y . C ases o f  a c tu a l  i n s a n i t y  (a n te -p a r tu m ) a re  
in c lu d e d  n a t u r a l l y  i n  t h i s  g ro u p .
R e s u l ts
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R e la t io n  o f  P s y c h o lo g ic a l  F a c to r  t o  U te r in e
A c tio n
D is c u s s io n  o f  R e s u l ts
S ix ty - s e v e n  c a s e s  have been  c o l l e c t e d  u n d er t h i s  h e a d in g . 
They w i l l  be c o n s id e re d  u n d e r t h e i r  s e p a r a te  s u b d iv i s io n s .
I l l e g i t i m a c y . T w enty-one c a s e s  were i l l e g i t i m a t e  i n  
n a tu r e .  I t  i s  r e v e a l in g  t h a t  no c a s e s  o f  u t e r i n e  i n e r t i a  
d e v e lo p e d . T h ere  w ere 3 c a s e s  o f  s im p le  d e la y ,  11 c a s e s  o f  
a v e rag e  d u r a t io n  and 7 c a s e s  w i th  a  la b o u r  b e t t e r  th a n  th e  
a v e rag e  (33.5% )* A lm ost 86% o f  th e  i l l e g i t i m a t e  la b o u rs  
were s a t i s f a c t o r y ,  o n ly  14% b e in g  s l i g h t l y  p ro lo n g e d . I t  
may s a f e ly  b e  c o n c lu d ed  from  th e s e  f i g u r e s ,  t h e r e f o r e ,  t h a t  
i l l e g i t i m a c y  i s  n o t  a  cau se  o f  u t e r i n e  i n e r t i a .
The o n ly  te n d e n c y  to  d e la y  n o t ic e d  in  th e s e  c a s e s  was a 
s l i g h t  d e la y  d u r in g  th e  second  s ta g e  o f  la b o u r ,  some m others 
r e f u s in g  to  c o -o p e r a te  i n  u s in g  t h e i r  a u x i l i a r y  f o r c e s ,  
p o s s ib ly  i n  th e  hope t h a t  d e la y  in  th e  b i r t h  o f th e  c h i l d  m ight 
je o p a rd iz e  i t s  c h a n c e s  o f  s u r v i v a l .  T h e ir  b eh av io u r i n  th e  
f i r s t  s t a g e  o f  la b o u r  was on th e  whole s a t i s f a c t o r y  and no 
in h ib i t o r y  e f f e c t  on th e  u t e r in e  c o n t r a c t io n s  was d e te c te d .
The c o n t r a c t io n s  o f  la b o u r ,  once i n i t i a t e d  and e s t a b l i s h e d ,  i n  
o i l  c a s e s  b ro u g h t a b o u t a  s u c c e s s f u l  d e l iv e r y ,  th e  m o th e r 's  
P s y c h ic a l  i n h i b i t i o n  i f  p r e s e n t  n o t  m i l i t a t i n g  a g a in s t  th e  
f i n a l  r e s u l t .
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H y s te r i a  and  N e u r o s is . The sco p e  and  a p p l i c a t i o n  o f  
th e s e  te rm s  a r e  e x p la in e d  i n  th e  in t r o d u c to r y  n o te  to  t h i s  
s e c t i o n .  S ix te e n  su ch  c a s e s  a r e  c o n s id e re d ,  o f  whom 4- (25%) 
d e v e lo p ed  some d e g re e  o f  i n e r t i a ,  5 (31%) had a  s im p le  d e la y ,  
w h ile  7 (4-5.8%) had  an  average  la b o u r .  No good u t e r i n e  a c t io n  
was fo u n d  h e r e ,  i n  m arked c o n t r a s t  to  th e  c a se s  o f  i l l e g i t i m a c y  
I t  w ould a p p e a r ,  t h e r e f o r e ,  t h a t  th e r e  i s  some p s y c h ic a l  
i n h i b i t i o n  a t  w ork i n  c a s e s  o f  n e u ro s is  and h y s t e r i a .
A p p re h e n s io n , o v e r - a n x ie ty , e t c . T h is  i s  by f a r  th e  
m ost im p o r ta n t  g ro u p  o f  c a s e s ,  from  th e  p o in t  o f  v iew  o f  
p s y c h o lo g ic a l  i n h i b i t i o n  o f  u t e r i n e  c o n t r a c t io n s .  T w en ty -fo u r 
c a s e s  a r e  r e p o r t e d ,  o f  whom 4-2% had some d e g re e  o f  i n e r t i a ,
16% had  a  s im p le  d e la y  -  a  t o t a l  o f  58% h a v in g  a  d e la y  in  
la b o u r .  16.6%  had  an  average  d u r a t io n ,  w h ile  p a ra d o x ic a l ly  
enough 25% had u t e r i n e  a c t io n  b e t t e r  th a n  th e  a v e ra g e . Of 
th e  10 c a s e s  e x h ib i t i n g  i n e r t i a ,  7 w ere se v e re  i n  deg ree  -  
t h e s e  7 c a s e s  a r e  c o n s id e re d  in  more d e t a i l  i n  th e  s e c t io n  on 
" U te r in e  I n e r t i a "  (v id e  i n f r a ) .
The d i s c u s s io n  i s  more f u l l y  fo u n d  in  th e  s e c t io n  on 
p s y c h o lo g ic a l  i n h i b i t i o n  as a  cau se  o f  u t e r i n e  i n e r t i a ,  b u t  
i t  may h e re  be s t a t e d  t h a t  th e s e  r e s u l t s  a r e  p ro b a b ly  due to  
o v e r - a c t io n  o f  th e  sy m p a th e tic  n e rv o u s  system  w ith  an i n h ib i to r y  
in f lu e n c e  on u t e r i n e  c o n t r a c t io n s .  I t  i s  known t h a t  th e  
<3ie n c e p h a lo n  i s  t h e  head  s t a t i o n  o f  t h e  sy m p a th e tic  nervous
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system  and th e  d ie n c e p h a lo n  i s  a d ja c e n t  and  in  c lo s e  a n a to m ic a l 
p ro x im ity  t o  th e  p i t u i t a r y  g la n d .  Two f a c t o r s  a r e  t h e r e f o r e  
p o s s ib ly  a t  w ork . (1 ) The em otion  le a d s  to  an in c re a s e d  
o u tp u t o f  a d re n a l  s e c r e t i o n  which s t im u la te s  o v e r - a c t io n  o f  
th e  s y m p a th e tic  n e rv o u s  sy s te m . I t  h a s  been  shown by v a r io u s  
o b s e rv e r s  t h a t  a d re n a l in e  w i l l  i n h i b i t  u t e r i n e  c o n tr a c t io n s  
(B ourne and B u r a f ^ ^  s e e  a d re n a l  g la n d s  s e c t io n  under 
" E n d o c r in e s " , P a r t  I I ) .  (2 )  The a d ja c e n t  p i t u i t a r y  g la n d  
( p o s t e r i o r  lo b e )  may be a f f e c t e d  by sy m p a th e tic  n e rv o u s s t im u l i  
r e a c h in g  th e  d ie n c e p h a lo n . An i n h i b i t i o n  in  th e  s e c r e t io n  o f 
p i t u i t r i n  would b r in g  a b o u t a  s i m i l a r  r e s u l t  -  a  d e la y  in  
la b o u r .  T h is  l a t t e r  f a c t o r  i s  s t i l l  m a in ly  t h e o r e t i c a l  and 
la c k s  e x p e r im e n ta l  p r o o f .
I n  c o n c lu s io n  i t  may be s t a t e d  t h a t  s t a t e s  o f  o v e r - a n x ie ty ,  
a p p re h e n s io n , e t c . ,  lead  to  a  r e f l e x  i n h i b i t i o n  o f  u t e r in e  
c o n t r a c t i o n s ,  and p r e d is p o s e  t o  t h e  o n se t  o f  u t e r in e  i n e r t i a .
The 6 c a s e s  o f  good u t e r i n e  a c t io n  in  t h i s  s e c t io n  a re  
d i f f i c u l t  t o  e x p la in :  b u t th e  m a jo r i ty  o f  th e s e  c a se s  o ccu r
in  m o th e rs  who have  been  t o l d  t o  come t o  h o s p i t a l  a t  th e  a n te ­
n a ta l  c l i n i c :  th e y  a re  a d m itte d  i n  due c o u rs e  a  few hours
l a t e r ,  b u t  t h e  m a jo r i ty  had commenced to  have la b o u r  c o n tra c tio n s  
on a d m is s io n . The n e rv o u s  u p s e t  a t  b e in g  t o ld ,  o r  s e n s in g , 
t h a t  a l l  i s  n o t  w e ll  w ith  th e  p regnancy  seems to  p re d is p o s e ,  
in  some c a s e s ,  t o  p re m a tu re  la b o u r .  I t  may be t h a t ,  as 
B la i r - B e l l  f o u n d ^ )  sm a ll d o ses o f  a d re n a lin e  s t im u la te , l a r g e r
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d o ses i n h i b i t ,  u t e r i n e  c o n t r a c t i o n s .  R e c e n tly  M i l le r  e t  a l i i  
have shown t h a t  sm a ll d o ses o f  a d re n a l in e  s t im u la te  u t e r in e  
m uscle t o  c o n t r a c t ,  w h i l s t  l a r g e r ,  c l i n i c a l ,  d o se s  i n h i b i t  i t s  
a c t io n .
The p a ra d o x ic a l  r e s u l t s  may be e x p la in e d  on t h i s  b a s i s .
On b e in g  t o l d  t o  come in to  h o s p i t a l  b e fo re  te rm , e .g .  f o r  
in d u c t io n  o f  l a b o u r ,  th e  n e rv o u s  system  o f  th e  m other r e c e iv e s  
a  tem p o ra ry  sh o ck  w ith  l i b e r a t i o n  o f  a d r e n a l in e -  a  m inim al 
am ount. A f te r  t h e  i n i t i a l  sh o c k , o r  u p s e t ,  th e  m other resum es 
h e r  no rm al r a t i o n a l  a t t i t u d e  and no more a d re n a lin e  i s  
l i b e r a t e d  i n t o  th e  b lo o d  s tr e a m , b u t  th e  m inim al s in g le  
in c r e a s e  o f  a d r e n a l  i r e  may have a lr e a d y  s t a r t e d  o f f  la b o u r  
c o n t r a c t i o n s ,  o r  p re d is p o s e d  to  t h e i r  o n s e t .  The a p p re h e n s iv e  
m o th e r , on t h e  o th e r  h a n d , .h a s  f e a r ,  e t c . ,  c o n tin u in g  d u r in g  
la b o u r  and is r e p e a te d ly  l i b e r a t i n g  l a r g e r  q u a n t i t i e s  o f  a d re n a l in e  
in to  th e  c i r c u l a t i o n :  th e  r e s u l t  i s  th e n  se en  as an in h ib i to r y
in f lu e n c e  a s  opposed  to  th e  s t im u la t in g  in f lu e n c e  o f  t h e  s in g le  
m inim al am ount o f  a d re n a l in e  l i b e r a t e d .  In  the  one ca se  th e  
a c t io n  o f  a d r e n a l in e  i s  v e ry  tem p o rary  and n o t r e p e a te d ,  in  
th e  o th e r  c a se  th e  a c t io n  o f  a d re n a l in e  i s  p ro lo n g e d  and 
r e p e t i t i v e ,  c o n t in u in g  t o  a c t  d u r in g  la b o u r .
Subnorm al M e n ta l i ty . F ou r c a s e s  o f  subnorm al m e n ta l i ty  
a re  in c lu d e d ,  o f  w hich 2 had  a  la b o u r  o f  average  d u r a t io n ,  w h ils t 
2 had a  s im p le  d e la y . The number o f  c a s e s  is  to o  sm all to
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a llo w  any c o n c lu s io n s  t o  be d raw n, b u t  one would e x p e c t t h a t  
th e  subno rm al m e n ta l i ty ,  a s  opposed  to  th e  a c u te ly  s e n s i t i v e  
se n so r iu m , w ould te n d  to  have a  more u n e v e n t f u l ,  s t r a i g h t ­
fo rw ard  la b o u r ,  w i th  p s y c h o lo g ic a l  i n h i b i t i o n  a t  a  minimum.
The num ber o f  c a s e s ,  how ever, p re c lu d e s  any c o n c lu s io n s  to  
be d raw n.
I n s a n i t y . Two c a s e s  o f  a n te -p a r tu m  in s a n i t y  o c c u rre d  
d u r in g  th e  i n v e s t i g a t i o n  and  i n  b o th  c a se s  la b o u r  was q u ic k e r  
th a n  n o rm a l. B oth c a s e s  w ere u n d er th e  in f lu e n c e  o f  s e d a t iv e  
d ru g s d u r in g  la b o u r  and c h lo ro fo rm  a  l a  r e in e  was n e c e s s a ry  in  
b o th  c a s e s  t o  c o n t r o l  th e  p a t i e n t  d u r in g  th e  b i r t h  o f  th e  h e a d . 
I t  may be t h a t  th e  c e r e b r a l  h y p e r - e x c i t a b i l i t y  was a s s o c ia te d  
w ith  a  n e u ro -m u sc u la r  h y p e r - e x c i t a b i l i t y  w ith  an in c r e a s e  o f  
to n e , b u t  i t  i s  im p o s s ib le  t o  d i s c u s s  r e s u l t s  and draw c o n c lu ­
s io n s  on such  a  s m a ll  number o f  c a s e s .
To sum m arize th e  r e l a t i o n  o f  th e  p s y c h o lo g ic a l  f a c t o r  to  
u te r in e  a c t i o n  i n  la b o u r ,  t h e  s a l i e n t  p o in t s  a re :
1 .  I l l e g i t i m a c y  w ould n o t  a p p e a r  t o  b e  a  p r e d is p o s in g  
c a u se  o f  u t e r i n e  i n e r t i a .
2 . S t a t e s  o f  a p p re h e n s io n  and o v e r - a n x ie ty  d e f i n i t e l y  
p r e d is p o s e  to  th e  o n s e t  o f  d e la y  in  la b o u r .  N e u ro tic  
and h y s t e r i c a l  s t a t e s  c au se  a  l e s s e r  deg ree  o f  d e la y , 
b u t  none th e  l e s s  d e f i n i t e .
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(h ) TABLE XXIV
R e la t io n  o f  R u p tu re  o f  Membranes t o  U te r in e  A c tio n
U T E R I N E  A C T I O N
R up tu re  o f  





• t i a
Genuine T o ta l
I .  NORMAL.
a) B e fo re  onse 
o f  la b o u r  
p a in s .
J
39(46.4% ) 27(32.1% ) 7(8.3% ) 6(7.1% ) 5 (6%) 84
b) W ith o n s e t  
o f  la b o u r  
p a i n s . 12 ( 3 1 . 6%) 18(47.3% ) 5(13-3%) 3 (8%) 0 38
c) A f te r  o n s e t  
o f  la b o u r  
p a in s . 7(29.1% ) 12 ( 50%) 2(8.3% ) 1(4.1% ) 2(8.3% ) 24
I I .  ABNORMAL.
a) B e fo re  onseb 
o f  la b o u r  
p a in s . 0 0 0 0 7(100%) 7
b) A f te r  o n s e t  
o f  la b o u r  
p a i n s . 0 2 (50%) 0 1 (25%) 1 (25%) 4





R e la tio n , o f  L a te n t  P e r io d  in  P rem atu re  R u p tu re  o f  
Membranes t o  U te r in e  A c tio n
I .  E x c lu d in g  P rem atu re  R u p tu re  in  S u r g ic a l  
I n d u c t io n ,  A n te -P artum  H aem orrhage, 
M a lp r e s e n ta t io n ,  e t c .  e t c .
L a te n t  P e r io d Good A verage
Sim ple
d e la y
In e
M ild
r t i a
S ev ere T o ta l
U nder 6  h o u rs 8 8 3 1 1 21
6 t o  12 h o u rs 7 2 0 1 1 11
12 to  24 h o u rs 2 1 0 - - 3
24 to  36 h o u rs 1 0 1 - - 2
Above 36 h o u rs 3 1 0 - — 4
21 12 4 2 2 41
TABLE XXVI
I I .  L a te n t  P e r io d  in  S u r g ic a l  In d u c t io n  o n ly
(E x c lu d in g  13 m e d ic in a l  + s u r g i c a l  in d u c t io n )
L a te n t  P e r io d Good A verage
Sim ple
d e la y
In e
M ild
r t i a
S evere T o ta l
Under 6 h o u rs 5 5 1 2 - 13
6 to  12 h o u rs 2 1 0 - — 3
12 to  24 h o u rs 2 4 1 1 - 8
24 to  36 h o u rs 0 0 0 - — 0
Above 36 h o u rs 3 3 0 6
12 15 2 3 0 3°
R e la t io n  o f  R u p tu re  o f  Membranes t o  U te r in e  A c tio n .
D is c u s s io n  o f  R e s u l t s .
157 c a s e s  o f  r u p tu r e  o f  th e  membranes b e fo r e ,  o r  e a r ly  
i n ,  la b o u r  o c c u rre d  in  th e  s e r i e s  o f  752 c a s e s ,  i . e .  1 i n  5 
had .e i t h e r  a  p re m a tu re  o r  e a r ly  r u p tu r e  o f  th e  membranes 
( in c lu d e s  s u r g i c a l  in d u c t io n  by r u p tu r e  o f  th e  m em branes).
The r e s u l t s  a r e  su b d iv id e d  in to  I  N orm al, and  I I  Abnormal 
l a b o u r ,  a c c o rd in g  to  w h e th e r o r  n o t th e  la b o u r  was c o m p lic a te d . 
The no rm al c a s e s  a r e  c o n s id e re d  u n d er th e  h e ad in g s  a) b e fo r e ,  
b ) w i th ,  o r  c) a f t e r ,  th e  o n s e t  o f  la b o u r  pa in s*  w h i l s t  th e  
abnorm al c a s e s  a r e  c o n s id e re d  o n ly  u n d e r th e  h ead in g s  a) b e fo re  
o r  b) a f t e r  th e  o n s e t  o f  la b o u r  p a in s ,  as  no c a se s  o f  ru p tu re  
o f  t h e  membranes c o in c id e n t  v /ith  th e  o n s e t  o f  la b o u r  p a in s  was 
fo u n d .
Some e x p la n a t io n  o f  th e  above te rm s i s  n e c e s s a ry .
" B e fo re ” th e  o n s e t  o f  la b o u r  p a in s  i s  s e l f  e x p la n a to ry  -  
th e  p a t i e n t  was n o t  i n  la b o u r  c l i n i c a l l y  when t h e  membranes were 
r u p tu r e d ,  s p o n ta n e o u s ly  o r  a r t i f i c i a l l y .  4-5 o f  th e  84 c a s e s  in  
th e  Norm al colum n w ere c a se s  o f  s u r g i c a l  in d u c t io n  (50 s u r g i c a l ,  
15 m e d ic in a l  fo llo w e d  by s u r g ic a l  in d u c t io n ) ,  and th e s e  a re  
in c lu d e d  i n  r u p tu r e  " b e fo re "  o n se t o f  la b o u r  p a in s .  U te r in e  
c o n t r a c t io n s  n a t u r a l l y  m ust have b een  p r e s e n t  i n  t h e  sp o n tan eo u s 
r u p tu r e  c a s e s  t o  b r in g  a b o u t r u p tu r e  o f  th e  membranes, b u t  th e  
c o n t r a c t io n s  had  n o t  e s t a b l i s h e d  th e m se lv e s  c l i n i c a l l y  as
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la b o u r  c o n t r a c t i o n s  -  th e y  were s t i l l  p reg n an cy  c o n t r a c t io n s .
"W ith" th e  o n s e t  o f  la b o u r  p a in s  means t h a t  im m ed ia te ly  
th e  membranes r u p tu r e d ,  la b o u r  p a in s  e n su ed , o r  v ic e  v e r s a .  
T h is  d o e s  n o t  mean t h a t  th e  p a t i e n t  was n o t  a lr e a d y  i n  la b o u r  
-  s a y ,  two f i n g e r s  d i l a t e d :  she may n o t have e x p e rien c ed
la b o u r  p a in s  p re v io u s  to  th e  ru p tu r e  o f  th e  m em branes, i . e .  
la b o u r  ( d i l a t a t i o n )  may have  b e e n , up to  t h a t  p o i n t ,  p a in l e s s  
from  th e  s u b j e c t iv e  p o in t  o f  v iew .
" A f te r "  th e  o n s e t  o f  la b o u r  p a in s  -  t h e  p a t i e n t  had been 
in  la b o u r  some tim e  b e fo re  th e  membranes r u p tu r e d ,  b u t th e  
s ta g e  o f  d i l a t a t i o n  was s t i l l  f a r  from  com plete . T h is does 
n o t  in c lu d e  c a s e s  w here th e  membranes ru p tu re d  a f t e r  th e  os 
was more th a n  h a l f  d i l a t e d  (a s  n e a r ly  a s  i s  p o s s ib le  to  judge 
from  th e  p ro g r e s s  o f  th e  la b o u r  w ith o u t  u n w arran ted  v a g in a l  
e x am in a tio n )  .
I .  N orm al.
( a )  B efo re  o n se t  o f  la b o u r  p a in s .  A l a t e n t  p e r io d  h e re  
e x i s t s  b e tw ee n  r u p tu r e  o f  th e  membranes and th e  commencement 
o f  t r u e  l a b o u r .  E ig h ty - f o u r  such  c a s e s  o c c u rre d , o f  w hich 
43 had  s u r g i c a l  in d u c t io n  perfo rm ed  by ru p tu r e  o f  th e  
m em branes. 78.5% o f  t h e  c a se s  had a  su b seq u en t s a t i s f a c t o r y  
la b o u r ,  o f  whom 46.4%  had a  la b o u r  b e t t e r  th a n  th e  a v e ra g e . 
Only 13.1% d e v e lo p ed  any d eg ree  o f  i n e r t i a ,  and on ly  6% o f  
th e s e  i n e r t i a s  were s e v e re  i n  d e g re e .
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(b )  "W ith" o n s e t  o f  p a in s  th e  same r e s u l t s  o c c u rre d  in  
t h i s  colum n -  a g a in  78.9% w ere q u i t e  s a t i s f a c t o r y ,  3 1 . 6% b e in g  
above th e  a v e ra g e .  8% d e v e lo p ed  a  m ild  i n e r t i a ;  t h e r e  were 
no s e v e re  i n e r t i a s .
(c )  " A f te r "  o n s e t  o f  p a in s .  A gain th e  c o n s ta n t  f ig u r e  -  
79.1% o f  c a s e s  were s a t i s f a c t o r y ,  29.1% b e in g  above th e  a v e ra g e . 
12.4-% s u b s e q u e n t ly  d e v e lo p e d  some d eg ree  o f  i n e r t i a .
The s t r i k i n g  f a c t  a b o u t th e  above r e s u l t s  i s  th e  rem ark ab le  
c o n s ta n c y  o f  t h e  " s a t i s f a c t o r y "  r e s u l t s  -  ro u g h ly  80% were a l l  
t h a t  c o u ld  b e  d e s i r e d ,  w h ile  an a v e rag e  o f  10% d ev e lo p ed  some 
d e g re e  o f  i n e r t i a  o f  w hich th e  m a jo r i ty  were m ild  i n  d e g re e .
I t  w ould  a p p e a r ,  t h e r e f o r e ,  t h a t  f a r  from  b e in g  a  cau se  o f  
u t e r i n e  i n e r t i a ,  o r  d is o r d e re d  u t e r i n e  a c t io n ,  p rem atu re  
ru p tu r e  o f  th e  membranes i n  a  norm al p r e s e n ta t io n  (N .B .) i s  an 
in d e x  t h a t  a l l  w i l l  be w e ll i n  80% o f  t h e  c a s e s ,  and 40% o f  
th e s e  w i l l  have  a  la b o u r  s p e e d ie r  th a n  th e  a v e ra g e . I n  no 
o th e r  s e r i e s  o f  c o n t r o l  c a se s  i n  t h i s  i n v e s t i g a t io n  was th e r e  
such a  h ig h  f i g u r e  -  40% -  s ig n i f y in g  u t e r i n e  a c t io n  above th e  
a v e ra g e .
I t  w ould  seem  re a s o n a b le  t o  c o n c lu d e , th e r e f o r e ,  t h a t  th e  ; 
d i l a t i n g  a c t io n  o f  th e  h y d r o s ta t i c  bag o f  w a te rs  h as  been |
e x a g g e ra te d . The c e r v i c a l  r e f l e x ,  from  more d i r e c t  p r e s s u re  , 
on th e  c e r v i c a l  g a n g lio n  by th e  h a rd  f o e t a l  h e a d , seems to  be 
r e in f o r c e d  and g iv e s  r i s e  to  s t r o n g e r  c o n tr a c t io n s  and s p e e d ie r  j;
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d i l a t a t i o n ;  n o r  was t h e r e  any  in c r e a s e d  m o r ta l i t y  o r  in ju r y  
to  th e  f o e t a l  h e a d  from  more d i r e c t  p r e s s u r e .  I n  a  r e c e n t  
s e r i e s  D rew -Sm ythe1' 66  ^ p u b l is h e d  a  s e r i e s  o f  r e s u l t s  where 
th e  m em branes had  been  ru p tu r e d  s u r g i c a l ly  by h ig h  p u n c tu re  
( th e  m ethod a d o p te d  i n  s u r g i c a l  in d u c t io n s  h e r e ) ,  and showed 
t h a t  la b o u r  was s h o r t e r  i n  d u r a t io n  and d e l iv e ry  u n a s s i s te d  
in  91.4% o f  c a s e s .  I f  th e  s im p le  d e la y  f i g u r e s  a re  in c lu d e d  
an a v e rag e  f i g u r e  above 90% i s  o b ta in e d  h e re  (a lm o s t 95%)» as 
some o f  th e  m ild  i n e r t i a s  were n o rm ally  d e l iv e re d  w ith o u t 
o b s t e t r i c  i n t e r f e r e n c e .
I I .  Abnorm al P r e s e n t a t i o n .
H ere  t h e  f i g u r e s  a r e  i l l u m in a t in g .  Seven c a s e s  had 
p re m a tu re  r u p tu r e  o f  th e  membranes b e fo r e  th e  o n se t  o f  la b o u r , 
and a l l  se v e n  s u b s e q u e n tly  d ev e lo p ed  a  s e v e re  d eg ree  o f  u t e r i n e  |  
i n e r t i a .  F o u r  c a s e s  w ere c h a r a c te r iz e d  by ru p tu re  o f  th e  
membranes a f t e r  th e  o n se t  o f  la b o u r ,  and o f  th e s e  two developed  | 
i n e r t i a  o f  w h ich  one  was s e v e re  i n  d e g re e , and two were o f  
av erag e  d u r a t i o n .  Hence o f  th e  11 c a s e s  i n  t h i s  s e c t io n  9 
d ev e lo p ed  some d e g re e  o f  i n e r t i a ,  o n ly  one b e in g  m ild  in  
d e g re e . The f i g u r e s  m ere ly  s e rv e  to  em phasise t h a t  p rem atu re  
ru p tu re  o f  th e  membranes i n  th e  p re s e n c e  o f  a  m a lp re s e n ta t io  j j
i s  an i n d i c a t i o n  o f  f u tu r e  t r o u b l e .
The r e s u l t  o f  a  m a lp r e s e n ta t io n  i s  such  t h a t  th e r e  i s  j
uneven p r e s s u r e  e x e r te d  on th e  c e r v ix  and  c e r v ic a l  g a n g lia
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w ith  l o s s  o f  no rm al rh y th m ic  r e f l e x  c o n t r a c t io n s ;  th e  p a in s  
a re  i r r e g u l a r  i n  rhy thm , d e f i c i e n t  i n  dynamic pow er, and 
s h o r t e r  i n  d u r a t i o n .  W hile u t e r i n e  m uscle h as a p p a re n t ly  
some d e g re e  o f  i n t r i n s i c  power o f  c o n t r a c t io n  ( a s  shown by 
e x p e rim e n ts  on s t r i p s  o f  u t e r in e  m uscle from  which a l l  n e rvous 
t i s s u e  h a s  b e e n  rem oved) i t  would a p p e a r  t h a t  th e  r e f l e x  
n e rv o u s  c o n n e c tio n s  e x e r t  a  r e g u la to r y  in f lu e n c e  on u te r in e  
a c t i o n ,  and  weak and in f r e q u e n t  a f f e r e n t  s t im u l i  r e s u l t  in  
i r r e g u l a r ,  o f t e n  spasm od ic  and more p a in f u l ,  c o n t r a c t io n s .
An even  d i s t r i b u t i o n  o f  p r e s s u re  p o s s ib ly  s t im u la te s  e q u a lly  
th e  r i n g  o f  p a r a c e r v i c a l  g a n g l ia ,  w ith  th e  r e s u l t  t h a t  the  
a f f e r e n t  s t i m u l i  r e a c h in g  th e  s p in a l  c e n t r e s  a r r iv e  s im u lta n e ­
o u s ly  and w ith  e q u a l f o r c e ;  th e  r e s u l t a n t  e f f e r e n t  re sp o n se  i s  
e q u a l and s im u lta n e o u s .  On th e  o th e r  h an d , an uneven d i s t r i ­
b u t io n  o f  p r e s s u r e  can  c o n c e iv a b ly  s t im u la te  th e  r i n g  o f  p a ra ­
c e r v i c a l  g a n g l i a  u n e q u a l ly ,  t h e  a f f e r e n t  s t im u l i  b e in g  unequal 
i n  fo rc e  and i r r e g u l a r  i n  f re q u e n c y ; and th e  e f f e r e n t  re sp o n se  
i s  s i m i l a r l y  a f f e c t e d .  The r e s u l t  i n  th e  l a t t e r  case  i s  a 
v a ry in g  d e g re e  o f  p rim a ry  i n e r t i a ,  th e  s ta g e  o f  d i l a t a t i o n
b ein g  g r e a t ly  p r o lo n g e d .
The R e la t io n  o f  th e  L aten t P e r io d  in  Prem ature Rupture to
U te rin e  A c t io n .
The r e l a t i o n  o f  th e  l a t e n t  p e r io d  fo llo w in g  p rem atu re  
ru p tu re  o f  t h e  membranes t o  u t e r i n e  a c t io n  h as a ls o  been
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s tu d ie d  ( s e e  T a b le s  25 & 2 6 ) .  The r e s u l t s  a r e  d iv id e d  in to  
two s e c t i o n s .  I n  th e  f i r s t  s e c t io n  sp o n ta n eo u s  p rem a tu re  
ru p tu r e  o f  th e  membranes i s  c o n s id e re d , i . e .  p rem a tu re  ru p tu r e  
in  s u r g i c a l  in d u c t io n  o f  la b o u r ,  a n te -p a r tu m  haem orrhage, 
m a lp r e s e n ta t io n  and o th e r  a b n o rm a li t ie s  i s  e x c lu d e d . 41 such  
c a se s  a r e  t a b u l a t e d .  I n  th e  second  s e c t io n  th e  l a t e n t  p e r io d  
in  a r t i f i c i a l  r u p tu r e  o f  th e  m em branes, i . e .  i n  s u r g i c a l  
in d u c t io n  o f  l a b o u r ,  i s  c o n s id e re d .  30 su ch  c a se s  a re  shown. 
The re m a in in g  13 c a s e s  o f  p rem a tu re  r u p tu r e  o f  th e  membranes, 
m aking a  t o t a l  o f  84 w ith  r u p tu r e  o f  th e  membranes b e fo re  th e  
o n se t o f  l a b o u r ,  o c c u r  i n  c a s e s  where m ed ic in a l in d u c t io n  was 
u n s u c c e s s fu l  and was fo llo w e d  by s u r g ic a l  r u p tu r e  o f th e  
membranes -  th e s e  c a s e s  a r e  t a b u la te d  i n  T able  27 on th e  
In d u c t io n  o f  L abou r s e c t i o n .
On co m paring  th e  two t a b l e s  on th e  b e a r in g  o f  th e  L a te n t  
P e r io d  on su b s e q u e n t u t e r in e  a c t io n ,  i t  i s  se en  t h a t  th e  
f in d in g s  a re  m ain ly  on p a r a l l e l  l i n e s .  As b e fo re ,  l e s s  th a n  
10% had a  la b o u r  more p ro lo n g e d  th a n  n o rm al, th e  m a jo r i ty  -  
abou t 80% — w ere u n c o m p lica te d  and em in en tly  s a t i s f a c t o r y , 
w h ile  th e  re m a in d e r  -  l e s s  th a n  10% -  showed s im p le  d e lay  bu t 
no i n e r t i a .  The m a jo r i ty  -  21 o u t o f  4 1 , and 13 o u t o f  30 -  <
had a  l a t e n t  p e r io d  o f  l e s s  th a n  6 h o u rs , in d ic a t in g  a  q u ick  
re sp o n se  o f  th e  u t e r i n e  m uscle t o  th e  s t im u la t io n  evoked by 
rem oval o f  some l i q u o r  am niis  b u t  i t  i s  amongst t h i s  m a jo r ity
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t h a t  th e  few  c a s e s  show ing some d e g re e  o f i n e r t i a  a r e  fo u n d .
At th e  o th e r  end o f  th e  s c a le  i t  w i l l  he s e e n  t h a t  th o s e  c a s e s ,  
where more th a n  36 h o u rs  e la p s e d  fo llo w in g  ru p tu r e  o f  th e  
m em branes, h ad  a  h ig h  p e rc e n ta g e  o f  av erag e  and good u t e r in e  
a c t io n  -  r e s u l t s  w hich  a re  d i f f i c u l t  to  e x p la in  c l i n i c a l l y .
I t  was fo u n d  t h a t  th o s e  c a s e s  w ith  e ffa c e m e n t o f  th e  c e r v ix  
b e fo re  th e  o n s e t  o f  la b o u r  were fo llo w e d  by s h o r t e r  l a t e n t  
p e r io d s  th a n  th o s e  w ith  a  f a i r l y  long  c o n ic a l  c e rv ix :  th e
fo rm er w ere o b v io u s ly  i n  a  more advanced s ta g e  o f  e a r ly  
d i f f e r e n t i a t i o n  in to  u p p e r and lo w er u t e r i n e  segm ents th a n  th e  
l a t t e r .  The v a r io u s  c o n d i t io n s  f o r  w hich s u r g ic a l  in d u c t io n  
was p e rfo rm e d  a r e  n o t  c o n s id e re d :  b u t i t  i s  o n ly  p o s s ib le  to
conclude  from  th e  above r e s u l t s  t h a t  i n  p rem a tu re  ru p tu r e  o f 
th e  membranes t h e  l a t e n t  p e r io d  i s  no r e l i a b l e  in d ex  o f  
su b seq u e n t u t e r i n e  a c t i o n ,  la b o u r  n o t  n e c e s s a r i l y  b e in g  s h o r t e r  
when th e  p a te n t  p e r io d  i s  s m a l l ,  n o r  lo n g e r  where th e  l a t e n t  
p e r io d  i s  l a r g e .  L a s t l y ,  th e  l a t e n t  p e r io d  does n o t  d i f f e r  
m a te r i a l l y  i n  sp o n tan eo u s a s  compared w ith  a r t i f i c i a l  p rem atu re  
ru p tu re  o f  m em branes.
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( i )  TABLE XXVII
I n d u c t io n  o f  L abour
U T E R I N E A :  t  I  o N
I n d u c t io n Good A verage S im pled e la y
In<
M ild
s r t i a
S evere T o ta l
1 . M e d ic in a l 12 13 2 3 3 33
2 .  S u r g ic a l 11 14 2 3 - 30
3 . M e d ic in a l and 
S u r g ic a l 5 3 1 1 3 13
4 .  In c o m p le te  Med. 7 5 1 - - 13
35 35 6 7 6 89
The I n f lu e n c e  o f  I n d u c t io n  o f  L abour on U te r in e  A c tio n , 
The I n d u c t io n s  have been c l a s s i f i e d  a s  (1 ) m e d ic in a l,
(2 ) s u r g i c a l ,  (3 )  m e d ic in a l  and s u r g i c a l ,  and (4 ) incom ple te  
m e d ic in a l .
(1 ) M e d ic in a l I n d u c t io n ,  o r  in d u c t io n  o f  la b o u r  by the  
u se  o f  d ru g s ,  a c c o u n ts  f o r  33 ou"t o f  a  t o t a l  o f 89 in d u c t io n s .
The m ethod o f  in d u c t io n  i s  as fo l lo w s :
6  p .m . C a s to r  O il i i  o u n c es .
7 p .m . Hot b a th
8 p .m . Soap and w a te r  enema.
9 p .m . Q u in ine  s u lp h a te  ( i n  a c id  m ix tu re ; g r .x .
12 m id n ig h t d o .
3 a .m . do .
9 a*.m! P i t u i t r i n *0 .5  c . c . s  ^ -h o u r ly  t i l l  a  t o t a l  
o f  3 c . c . s  h a s  been  g iv e n , o r  u n t i l  
la b o u r  c o n t r a c t io n s  b e g in .
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O c c a s io n a l ly  thym ophysin  h a s  been  s u b s t i t u t e d  f o r  
p i t u i t r i n  w here  t h e r e  h as  b een  a t  any tim e  d u r in g  p regnancy  an 
e le v a t io n  o f  b lo o d - p r e s s u r e ,  o r  w here t h e r e  i s  any  c a rd ia c  
l e s io n  p r e s e n t .  P i t u i t r i n  (and  thym ophysin ) i s  n e v e r  g iv e n  
i n  th e  p r e s e n c e  o f  any  d is p r o p o r t io n .  Toxaem ic c a s e s  a re  
n o t  in d u c e d  by d ru g s  -  r u p tu r e  o f  membranes i s  u s u a l ly  more 
s a t i s f a c t o r y ,  a p a r t  from  t h e o r e t i c a l  c o n s id e ra tio n s ..
The r e s u l t s  a r e  t a b u la t e d  i n  T a b le  27 . In c lu d in g  c a se s  
o f s im p le  d e la y  8 o u t o f  33  had  u t e r i n e  a c t io n  b e lo w  th e  
a v e ra g e , o f  w hich  3 w ere exam ples o f  se v e re  i n e r t i a .
(2 ) S u r g i c a l  I n d u c t io n .  In d u c t io n  h e re  i s  co n fin e d  to  
h ig h  p u n c tu re  o f  th e  membranes a c c o rd in g  to  th e  method r e c e n t ly  
d e s c r ib e d  by Drew-Smythe o f  B r i s t o l ( a  N o.10 s i l v e r  m eta l 
m ale c a t h e t e r  i s  q u i te  s a t i s f a c t o r y  and h as been  used  w ith  
c o n s id e r a b le  s u c c e s s ) . R up tu re  o f  th e  membranes i s  n ev er 
p e rfo rm e d  i n  th e  p re s e n c e  o f  any d i s p r o p o r t io n .  5 °ub o f  30 
such  c a s e s  had  a  la b o u r  be low  th e  a v e ra g e .  No se v e re  i n e r t i a s  
o c c u r re d , 3 b e in g  m ild  o n ly .
(3 )  M e d ic in a l  and S u r g i c a l .  I n  th e s e  c a s e s , two m ed ic in a l 
in d u c t io n s ,  w i th  an  i n t e r v a l  o f  30 h o u rs  betw een e a c h , have 
been u n s u c c e s s f u l .  The membranes a r e  th e n  p u n c tu red  a f t e r
th e  se co n d  u n s u c c e s s f u l  m e d ic in a l in d u c t io n .  In  c e r t a i n  
b o r d e r l in e  c a s e s  o f  d i s p o r p o r t io n  th e  head may f i x  a f t e r  th e  
e x h ib i t io n  o f  t h e  d ru g , b u t l a b o u r  does n o t  b e g in .  In  th e s e
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c a s e s  t h e  m em branes may be r u p tu r e d  -  t h e s e  c a s e s  a r e  v e ry  
few , ho w ev er, and  t h e  head  i s  c o n s id e re d  t o  be  w e ll  f ix e d ,  
and f l e x e d ,  b e f o r e  su c h  p ro c e d u re  i s  r e s o r t e d  t o .
T h i r t e e n  c a s e s  o f  m e d ic in a l ,  fo llo w ed  by s u r g i c a l ,  
in d u c t io n  a r e  show n, o f  w hich 5 dev e lo p ed  an i n f e r i o r  ty p e  o f  
u t e r i n e  a c t i o n ,  and 3 b e in g  s e v e re  d e g re e s  o f  i n e r t i a .
(4 )  In c o m p le te  M e d ic in a l .  T h is  d i f f e r s  o n ly  from  
co m p le te  m e d ic in a l  in d u c t io n  i n  t h a t  no p i t u i t r i n  ( o r  thymo- 
p h y s in  i s  g iv e n .  O nly 1 o u t  o f  13 developed  a  s im p le  d e la y  
d u rin g  l a b o u r :  no i n e r t i a s  o c c u r re d .  T h is  m ethod i s
p r a c t i s e d  w here  some d i s p r o p o r t io n  e x i s t s  and where p i t u i t r i n  
i s  c o n t r a - i n d i c a t e d :  e . g .  i n  a  m ild  to x a e m ia . Even in  m ild
to x ae m ia  th e  o p in io n  h a s  been  form ed t h a t  th e  amount o f q u in in e  
g iv en  -  40 g r a i n s  o f  q u in in e  s u lp h a te  -  h a s  been d e le te r io u s  
to  t h e  f o e t u s ,  w hich i s  a lr e a d y  p ro b a b ly  t o x ic  and e n fe e b le d : 
f o e t a l  d e a th  h a s  been  n o te d  to  fo llo w  i n  c e r t a i n  o f  th e s e  
c a s e s .  Q u in in e  i s  n e v e r  g iv e n  i n  a  m o d era te  o r  a  s e v e re  
to x a e m ia , b u t  i t s  u se  i n  m ild  to x a e m ia  h a s  had th e  above 
un t owar d r  e su  I t .
A t o t a l  o f  19 c a s e s  w ith  i n f e r i o r  u t e r in e  a c t io n  was
found t o  o c c u r  i n  th e  89 c a s e s  in d u c e d . T h is  t o t a l  i s
composed o f  S im p le  d e la y  6
M ild  I n e r t ia  7 
S e v e r e  I n e r t ia  6
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I f  g roup  4- i s  e x c e p te d  -  i n  w hich th e r e  was 1 case  o f  
s im p le  d e la y  -  a  t o t a l  o f  18 re m a in s . Of th e s e  18 , o n ly  5 
were fo u n d  to  o c cu r i n  s u r g i c a l  in d u c t io n ,  l e a v in g  a  t o t a l  o f 
13 . T hese  13 c a s e s  o c c u rre d  where m e d ic in a l in d u c t io n  was 
p r a c t i c e d ,  i n  w hole  o r  i n  p a r t ;  m oreover th e  6 c a s e s  o f se v e re  
i n e r t i a  a l l  o c c u r re d  in  g roups 1 and 3 . Thus i n  g roups 1 and 
3 a re  fo u n d :
S im p le  d e la y  3
M ild  I n e r t i a  4-
S e v e re  I n e r t i a  6
T h is  l e a d s  one to  a g re e  w ith  th e  view  e x p re sse d  by Bourne 
and B e l l^ 6^  -  t h a t  in d u c t io n  by d ru g s ,  in c lu d in g  th e  use  o f 
p i t u i t r i n ,  i s  o f t e n  fo llo w ed  b y , and i s  a  common cause o f ,  
u t e r i n e  i n e r t i a .  I t  i s  rem a rk ab le  t h a t  ou t o f 13 incom plete  
m e d ic in a l in d u c t io n s  no i n e r t i a ,  and o n ly  1 ca se  o f  s im p le  
d e la y , was fo u n d , w hereas i n  a  s i m i l a r  s e r i e s  of 13 m e d ic in a l 
fo llo w e d  by s u r g i c a l  in d u c t io n  (w hich means th a t  any d is p ro ­
p o r t io n  was n e g l i g i b l e )  3 s e v e re  and 1 m ild  i n e r t i a  and 1 sim ple 
d e la y  o c c u r r e d .  The e x h ib i t io n  o f  p i t u i t r i n  has a p p a re n tly  
caused  th e  in c r e a s e d  in c id e n c e  o f  i n e r t i a ,  as a l l  the  o th e r  
f a c to r s  a r e  t h e  same; o r  e l s e ,  s u r g i c a l  in d u c t io n  by ru p tu re  o f  
th e  m embranes fo l lo w in g  15)on an u n s u c c e s s fu l  drug in d u c tio n  has 
te e n  fo l lo w e d  by  i n e r t i a .
Some y e a r s  ago B la i iv B e l l  p o in te d  o u t^ 68  ^ t h a t  p i t u i t r i n  
e x h ib i t io n  was fo l lo w e d  by a  r e f r a c t o r y  p e r io d  d u rin g  which the
196
u t e r i n e  m u sc le  w ould n o t  f u l l y  re sp o n d  to  a  second  dose  o f  
p i t u i t r i p . ,  and th e  p e r io d  o f  2 h o u rs  was g iv en  a s  th e  
a p p r o p r ia te  i n t e r v a l  betw een  i n j e c t i o n s  o f p i t u i t r i n .  I t  
may b e ,  t h e r e f o r e ,  t h a t  i n  some c a s e s  th e  re p e a te d  i n j e c t i o n  
o f p i t u i t r i n  p r e d i s p o s e s  to  a  s t a t e  o f  f a t i g u e  o f  th e  u t e r in e  
m uscle by o v e r - s t im u la t in g  th e  m u sc le . The q u e s t io n  o f 
p re v io u s  s e n s i t i z a t i o n  o f  th e  u t e r i n e  m uscle by o e s t r i n  
n e c e s s a r i l y  e n t e r s  i n to  th e  d i s c u s s io n ,  and i t  i s  n o t i l l o g i c a l  
to  advance  th e  e x p la n a t io n  t h a t  th o s e  c a s e s  which have n o t 
re sp o n d ed  t o  p i t u i t r i n  in d u c t io n ,  o r  have d ev e lo p ed  i n e r t i a  
fo l lo w in g  i t s  u s e ,  have n o t  b e e n  s u f f i c i e n t l y  s e n s i t i z e d  by 
o e s t r i n  t o  th e  a c t io n  o f  p i t u i t r i n .  T h a t b e in g  so , th e  
ru p tu r e  o f  th e  membranes i n  th e s e  c a s e s ,  w h ile  c e r t a i n l y  
p r e c i t i p a t i n g  th e  o n s e t  o f  la b o u r ,  i s  a k in  to  a sk in g  an 
i n s u f f i c i e n t l y  p r e p a r e d ,  o r  o v e r - s t im u la te d  and r e f r a c to r y  
u te r in e  m u sc le  t o  w ork u n d e r u n fa v o u ra b le  c o n d it io n s :  in
th e s e  c a s e s ,  th e  r e s u l t  i s  an i n e r t i a  o f  v a ry in g  d e g re e , 
a c c o rd in g  t o  th e  c o n d i t io n  o f  th e  m u sc u la tu re .
In  c o n s id e r in g  th e  p u re ly  m e d ic in a l in d u c t io n s  i t  i s  seen  
t h a t  25 o u t  o f  55 (76%) were q u i te  s a t i s f a c t o r y  as re g a rd s  
u t e r in e  a c t i o n ,  b u t  th e  rem ain in g  24% were u n s a t i s f a c to r y .
The f e e l i n g  s t i l l  re m a in s , t h e r e f o r e ,  t h a t  in d u c t io n  o f  la b o u r  
means o f  d r u g s ,  in c lu d in g  p i t u i t r i n ,  may p re d is p o se  to  1die 
o n se t o f  u t e r i n e  i n e r t i a  by o v e r - s t im u la t in g  and e x h a u s t in g  a
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u t e r i n e  m usc le  w hich may, o r  may n o t ,  be s u f f i c i e n t l y  
s e n s i t i z e d  and  p re p a re d  f o r  th e  ch an g es w hich b r in g  a b o u t th e  
o n se t o f  l a b o u r .  T hat i s  t o  s a y , by u s in g  d ru g s  o f  horm onic 
n a tu r e ,  w i th o u t  knowing th e  s t a t e  o f  ho mi one b a la n c e  i n  th e  
c i r c u l a t i o n ,  one i s  d e a l in g  w ith  an unknown ( c l i n i c a l l y )  
q u a n t i t y ,  and  an  i n e r t i a  may fo l lo w  from  horm onic im b a lan ce . 
I t  i s  w e l l  known t h a t  in d u c t io n  by d ru g s  i s  more l i k e l y  t o  be 
s u c c e s s f u l  th e  n e a r e r  t o  te rm  th e y  a re  u sed  -  th e  u t e r in e  
m uscle i s  th e n  a  f a v o u ra b ly  r e c e p t iv e  and s e n s i t i z e d  s t a t e .
On a c c o u n t o f  t h e s e  f a c t o r s ,  t h e r e f o r e ,  s u r g i c a l  in d u c t io n  i s  
to  be p r e f e r r e d  a s ,  a c c o rd in g  to  th e  r e s u l t s  t a b u la te d  above, 
th e r e  i s  l e s s  l i a b i l i t y  t o  th e  o n s e t  o f  i n e r t i a ,  th e  horm onic 
b a la n c e  i s  n o t  d i s tu r b e d  o r  i n t e r f e r e d  w i th ,  and la b o u r  i s  




P a r i t y A e tio lo g y
3 3 0 /1 R .O .P .
Oedema l i p  o f  Cx.
39 3 2 /2 Brow
107 2 5 /1 P e r s i s t e n t
R .O .P .
106 3 6 /4 C o n tra c te d  p e l v i s  
" F a i le d  f o r c e p s "
131 4 0 /9 H ydram nios w ith  
o v e r d i s t e n s io n
145 3 9 /1 E ld e r ly
p r im ip a r a
Oedema l i p  o f  Cx.
232 2 5 /1 H ydram nios
248 3 2 /1 R .O .P .
266 3 1 /1 |G .C .  p e lv i s
L abour T e rm in a t io n
C. 4  days 
4  h r s  
20 m.
37 h .  30 m. 




















40 h .  
8 h.
24 h . 
4  h .
20 m.
20 m.
69 h .  20 m. 
20 m. 
-  20 m.
C. 6  days 
1 h .  40 m. 
40 m.
42 h .  45 m. 
30 m. 
20 m.
D i f f i c u l t  
F o rc e p s  
M a n .R o ta tio n
P e r f o r a t i o n
D i f f i c u l t
F o rc e p s
F o rc e p s  
F ace  t o  p ubes
H igh f o r c e p s
Normal
60 h .  
4  h .
20 m.
36 h .  15 m. 
3 h .  10 m. 
-  20 m.
F o rc e p s
Normal
F o rc ep s  
Man .R o ta t io n
Low fo rc e p s
'.‘.I i.i'i
S equelae
C h ild M other
P rim ary  oi 
S econdary
1 R u p tu re  o f  
Membranes
S .B .
8 l b . 6 o z .
-
P rim ary  anc 
se c o n d a ry
P rem atu re
S .B .
8 l b .  1 o z .
P rim a ry  and 
se c o n d a ry
E a r ly  i n  
la b o u r
A liv e  
7 l b s
P rim ary  and 
secondary
P rem atu re
S .B .
8 l b s -
P rim ary  and 
seco n d a ry
P rem atu re  IV
S .B .
P re m .7 /1 2  
3 l b . 2 ozs
P rim ary S u rg .In d u c t io n  D
S .B .
7 l b . 8  ozs -
P rim ary **
S .B .
P rem .7 /1 2  
3 l b . 6  ozs
-
P rim ary S u rg .In d u c t io n
S .B .
9 lb s -
P rim ary  and 
seco n d a ry
P rem atu re
A liv e  
6 l b . 4  o z .
Died 
p .s e p s i s
P rim ary E a r ly  i n  P 
la b o u r
A s s o c ia te d
G enera l
F a c to r s
Economi c a l ly  
p o o r .
M a ln u tr it io n
e b i l i t a t e d
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L abour




i F rim ary  o r  
Secondary
R u p tu re  o f  
Membranes
A s s o c ia t  ed 
G en era l 
F a c to r s
292 2 8 /1 P s y c h ic a l  












Normal A liv e  
7 l b . 8 ozs -
P rim ary -













Normal A liv e  
7 l b . 5 ozs
' P r im a ry
* • < / i- .
• - - * ' - J .  t  * . a  ' J  - -
523 3 0 /1 O v e r -d is te n s io n  
L arge  c h i ld  
S l ig h t  d i s p r o ­




57 h . 




F o rc ep s S .B .
8 l b .  13 oz.
M orbid 
perineal 
t e a r  ++
P rim ary : S m a ll i n  
: s t a t u t e
330 1 9 /1 G en era l c o n tr a c ­




25 h . 




F o rc e p s A liv e  
5 lb  .11  oz. -
S econdary *“ M a ln u tr i t io n
370 33/1 R e ta in e d  > 











Normal d e l iv e r y  
M anual rem oval • 
o f  p l a c e n ta
A liv e  
6 l b .4  o z .
D ied o f  
puerperal 
s e p s i s
Secondary
394 2 2 /1 R .O .P . f l e x in g  
t o  a  v e r t e x  -  












Normal A liv e  
7 l b .  1 3 oz. -
P rim ary P rem atu re
'
416 3 1 /1 G enera l c o n tr a c ­




45 h .  







F o rc ep s A liv e  
6 l b . 2 o z .
Second, 
r e p a i r  
o f  perl- 
naeum
P rim ary P s y c h o lo g ic a l ly
p o o r .
430 26 /1 P re m a tu r i ty  







U n d e liv e re d  
o f  p la c e n ta
A liv e  
3 l b . 9 o z .
Died Secondary ? P o o r c o n d i t io n
441 3 3 /1 O v e r -d is te n s io n  












F o rc e p s A liv e  







P a r i t y A e tio lo g y
D u ra tio n
L abour




P rim ary  o r 
S econdary
R u p tu re  o f  
Membranes
A s s o c ia te d
G en era l
F a c to r s
4-55 28 /1 P s y c h o lo g ic a l  
i n h i b i t i o n
1 .  72







Low fo rc e p s A liv e  
s p in a  
b i f i d a  
7 l b . 5 o z .
Second , 
r e p a i r  
o f  p e r i -  
naeum .
P rim ary - —
502 2 8 /1 P s y c h o lo g ic a l  
i n h i b i t i o n .  
G enera l c o n tr a c ­
t i o n  o f  p e l v i s .
1 .  44
2 .  3






F o rc e p s A liv e  
6 lb s -
P rim a ry  and 
se c o n d a ry
P rem atu re
(S u rg .
In d u c tio n )
S u r g ic a l
in d u c t io n
516 29/1 P s y c h o lo g ic a l
i n h i b i t i o n
1 .  62 







Normal A liv e  
7 l b . 2 o z .
— P rim a ry —
517 27/1 P lu r a l  p reg n an cy  
o v e r - d i s te n s io n
1 . 45








r o t a t i o n  
and fo r c e p s
b )  Normal
a )A liv e
6 l b . 5 o z .
b )A liv e
5 lb  .10  oz.
P rim ary
520 39/1 P s y c h o lo g ic a l
i n h i b i t i o n
F ib ro id s
1 . 46










F o rc e p s A liv e  
7 l b . 4  o z . -
P rim ary
554 2 9 /5 O v e r - d is te n s io n
Twins
1 .  45











Normal a) A liv e
5 l b . 14 oz.
b ) S .B .
4- l b . 1  o z .
P rim ary E xhausted
m u lt ip a ra
M a ln u tr i t io n
580 30/1 F ib ro id s 1 . 22 







F o rc ep s A liv e  
7 l b . 5 o z . -
Secondary l y s t e r i c a l
ty p e
602 2 8 /1 G en era l C .o f  P . 
(?  In d u c t io n )
1 . 60 




F o rc e p s S .B .




P rem atu re  
S u rg . In d u c t io n





P a r i t y A e tio lo g y
D u ra tio n
L abour




j P rim ary  o r  
S eco n d ary
R u p tu re  o f  
Membranes
A s s o c ia te d
G en era l
F a c to r s
617 2 9 /1 G e n e ra l C .o f  P . 
( I n d u c t io n )
1 .  37 h .
2 . 6  h .
3 .  -
5 m. 
20 m.
F o rc e p s A liv e  
5 l b . 10 oz.
S eco n d .
r e p a i r
P rim a ry - S m all 
p h y s iq u e
637 2 6 /1 P e r s i s t e n t  R .O .P . 
( r e t a i n e d  p l a c . )
1 . 34- h .
2 .  4- h .




r o t a t i o n  and 
f o r c e p s .
M anual rem o v a l
A liv e  
7 lb s
P .sep s is  
D ied
Secondary P rem atu re
663 2 0 /1 P o o r c o n d i t io n  
P re m a tu r i ty
1 .  51 h .
2 .  1 h .




Norm al A liv e  
4  l b .4  o z . -
P rim ary —
672 3 1 /1 P s y c h o lo g ic a l
i n h i b i t i o n
1 .  53 h .
2 . 1 h .




Norm al A liv e  
7 l b . 5 o z . -
P rim ary I n e r t i a  ty p e
673 3 0 /1 P s y c h o lo g ic a l
i n h i b i t i o n
1 . 61 h .





Normal A liv e  
7 l b . 4  o z .
I te p e ra l
pyrexia
P rim ary P rem atu re
679 2 6 /1 Unknown 1 . 4-7 h .





Normal A liv e  
7 l b . 7 o z .
P rim ary P rem atu re
750
r ->
2 6 /2 Unknown
( r e t a in e d
p la c e n ta )
1 . 2 h .
2 . 1 h . 
3- 3 h .
20 m. 
20 m.
M anual rem oval A liv e  
7 l b . 11 oz.
Di ed 
P .P .H .
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Types o f  I n e r t i a
1 .  I n e r t i a  a r i s i n g  i n  f i r s t  s t a g e  o f
la b o u r  o n ly  (" P r im a ry "  i n e r t i a )  . . .  21 (63.6% )
2 .  I n e r t i a  a r i s i n g  i n  second  s ta g e  o f
la b o u r  o n ly  ("S e c o n d a ry "  i n e r t i a )  . . 6 (18.2% )
3 . i n e r t i a  p e r s i s t i n g  th ro u g h o u t  la b o u r
i . e .  "p r im a ry "  fo l lo w e d  by s o -
c a l l e d  " se c o n d a ry "  i n e r t i a  ...................  6  (18.2% )
T hus o n ly  18.2%  w ere due to  a  t r u e  " se c o n d a ry "  i n e r t i a ,  
t h e  v a s t  m a jo r i ty  s u f f e r i n g  from  p r im a ry  i n e r t i a .
TABLE XXXI 
'■ MODE OF DELIVERY
N orm al u n c o m p lic a te d  d e l iv e r y
(2nd and 3 rd  s t a g e s )   10 (3 1 . 2%)
O b s t e t r i c a l  i n t e r f e r e n c e  ( in c lu d in g
3 m anual rem o v a ls )  . . . . .  22 (69.8% )
* One c a se  d ie d  u n d e l iv e r e d  o f  p l a c e n t a .  A 
Thus 69.8% r e q u i r e d  o b s t e t r i c a l  i n t e r f e r e n c e  t o  co m p le te  
t h e  d e l i v e r y .  The in c r e a s e d  r i s k  o f  s e p s i s  f o l lo w in g  u t e r i n e  
i n e r t i a  and  i n t e r f e r e n c e  i s  o b v io u s .
TABLE XXXII 
THE CHILDREN
(1 )  A l i v e ......................  25 (71.4% )
(2 )  S t i l l b o r n  . . . .  10 ** (29.6% )
35*
* I n c lu d e s  two s e t s  o f  tw in s
** I n c lu d e s  t h r e e  p re m a tu re  c h i l d r e n .
TABLE XXXIII 
THE MOTHER
P u e rp e riu m  norm al . . . .  24 )
) 33
P u e rp e riu m  m orb id  . . . .  9 )
D ied  ............................................6  (18%)
N o te  th e  h ig h  m a te rn a l  m o r ta l i t y  -  18%. T h is  i s  
a c c o u n te d  f o r  by 4  d e a th s ,  due to  p u e r p e r a l  s e p s i s  (2  f o l lo w in g  
in s t r u m e n ta l  d e l i v e r y ,  2 f o l lo w in g  m anual rem oval o f  p l a c e n ta )  
and 2 im m ediate  d e a th s  due to  p o s t-p a r tu m  haem orrhage and shock  
fo l lo w in g  r e t a i n e d  p l a c e n t a .  The m o rb id i ty  r a t e  w orks o u t a t  
27.2% . The r e s u l t s  o f  u t e r i n e  i n e r t i a  a s  r e g a rd s  th e  m other 
a r e  d i s a s t r o u s ,  and th e  v e ry  h ig h  m o r t a l i t y  r a t e  h e re  i s  
l a r g e ly  due to  i n e f f i c i e n t  u t e r i n e  a c t i o n  i n  th e  t h i r d  s ta g e  




Number o f  p r im ip a ra e  28 T o ta l  No. o f  p r im ip a ra e
i n  s e r i e s  44-5
Number o f  m u l t ip a r a e  5 T o ta l  No. o f  B u l t ip a r a e
  i n  s e r i e s  307
J5 5 _  752
Hence u t e r i n e  i n e r t i a  i s  a lm o s t 6 t im e s  m ore common 
i n  p r im ip a ra e  th a n  i n  m u l t ip a r a e .  The in c id e n c e  o f  
u t e r i n e  i n e r t i a  ( s e v e re )  i n  t h e  s e r i e s  i s  4 .4% .
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( j )  S e v e r e  U te r in e  I n e r t i a .
The c r i t e r i a  a d o p ted  in  d e c id in g  w h eth er a c a s e  i s  one 
o f  s e v e r e  u t e r in e  i n e r t i a  o r  o f  m ild  u t e r in e  i n e r t i a  a r e  a g a in  
m a in ly  c l i n i c a l .  The d u r a t io n  o f  la b o u r  i s  o f t e n  v e r y  
d i f f i c u l t  t o  a s s e s s ,  as a p a t ie n t  may be v ery  vagu e a s  to  
when h er  p a in s  b egan  b e fo r e  a d m iss io n  t o  h o s p i t a l .  Very few  
o f  t h e  c a s e s  w ere n o t in  la b o u r  on a d m iss io n  and h e n ce  th e  
commencement o f  la b o u r  can o n ly  be r o u g h ly  a c c u r a te  and on e  
must be c o n t e n t  w ith  th e  p a t i e n t ’ s  s ta te m e n t  a s  to  when tru e  
and r e g u la r iz e d  la b o u r  p a in s  b eg a n : th e  e r r o r  h e r e  may amount
t o  q u i t e  a fe w  h ou rs i n  a p r im ip a r a , who may e a s i l y  m is ta k e  th e  
prodrom al s t a g e  o f  la b o u r  f o r  r e a l  la b o u r .  A ga in  i t  has b een  
n o te d  t h a t  la b o u r  " p a in s” a re  n o t synonym ous w it h  la b o u r  
c o n t r a c t io n s :  th e  s t a g e  o f  d i l a t a t i o n  may be p r o c e e d in g
p a i n l e s s l y  in  a c e r t a in  p r o p o r t io n  o f  c a s e s ,  and la b o u r  ”p a in s"  
o n ly  make t h e i r  ap p earan ce when n e a r  f u l l  d i l a t a t i o n .  Here 
th e  e r r o r  i s  u n im p ortan t b e c a u se  t h e s e  p a i n l e s s  (c o m p a r a t iv e ly  
o r a c t u a l l y )  f i r s t  s ta g e  c a s e s  do n o t  u s u a l ly  have an i n e r t i a  
and h en ce  th e y  can be r u le d  o u t o f  t h i s  s e c t i o n .
A l l  th e  c a s e s  c la s s e d  a s  s e v e r e  u t e r in e  i n e r t i a  w ere s e e n ,  
and th e  d eg r ee  o f  i n e r t i a  e s t im a te d  a c c o r d in g  t o  th e  n a tu r e  o f  
th e  c o n t r a c t io n s ,  t h e i r  freq u en cy  and p e r i o d i c i t y ,  and th e  
p r o g r e s s  o f  t r u e  la b o u r .
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R o u g h ly , i n  p r im ip a r a e ,  th e s e  c a s e s  have  a  la b o u r  l a s t i n g  
a b o u t 48 h o u rs  o r  lo n g e r  i n  p r im a ry  i n e r t i a ,  o r  4  h o u rs  o r  
lo n g e r  i n  s e c o n d a ry  i n e r t i a .  R e ta in e d  p l a c e n t a  h a s  been  
in c lu d e d  a s  a  s e c o n d a ry  i n e r t i a .
The c a s e s  o f  s e v e r e  u t e r i n e  i n e r t i a  have b e e n  c o l l e c t e d ,  
and w i l l  be  d i s c u s s e d ,  u n d e r  th e  fo l lo w in g  h e a d in g s :
1 . M a lp r e s e n ta t io n s .
T hese a c c o u n te d  f o r  7 o u t o f  th e  33 c a s e s  o f  i n e r t i a  
( s e v e r e ) .  I n  5 o f  t h e s e  t h e  m a lp r e s e n ta t io n  was an  o c c i p i t o -  
p o s t e r i o r  p o s i t i o n  o f  t h e  h e a d , 4  o f  w h ich  became p e r s i s t e n t  
and  1 o f  w hich  r o t a t e d  t o  a  f a v o u ra b le  a n t e r i o r  p o s i t i o n  o f  
th e  v e r t e x .  T h is  l a t t e r  c a se  was d e l i v e r e d  n o rm a lly ;  and 
o f  th e  fo u r  p e r s i s t e n t  o c c i p i t o - p o s t e r i o r  p o s i t i o n s ,  one was 
d e l iv e r e d  fa c e  t o  p u b e s , t h e  o th e r  t h r e e  by m anual r o t a t i o n  
o f  t h e  c h i l d  and th e  a p p l i c a t i o n  o f  h ig h  f o r c e p s .
I n  t h e  re m a in in g  two c a s e s ,  one was a  brow  p r e s e n t a t i o n  
w h ic h  was te r m in a te d  by p e r f o r a t i o n  and fo r c e p s  d e l i v e r y ,  
i n t e r n a l  v e r s io n  b e in g  im p o s s ib le  owing to  th e  l a r g e  c h i ld  and 
th e  l i q u o r  h a v in g  d r a in e d  away; t h e  o th e r  was a  " f a i l e d  
fo r c e p s "  due to  a  c o n t r a c te d  f l a t  p e l v i s ,  d e l iv e r y  b e in g  by 
f o r c e p s .  I n  b o th  t h e s e  c a s e s  th e  c h i l d r e n  were s t i l l - b o r n .
I n  a l l  th e s e  m a lp o s i t io n s ,  4  o u t  o f  th e  7 c h i ld r e n  were s t i l l ­
b o r n ,  3 w ere a l i v e ,  and t h e r e  w ere no n e o n a ta l  d e a th s .  One 
m o th e r had  a  m orbid  p u e rp e riu m  and d ie d  o f  p u e r p e r a l  s e p s i s :
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i n  a d d i t i o n  to  a  m anual r o t a t i o n  and h ig h  f o r c e p s  d e l iv e r y  o f  
a  l i v e  c h i l d ,  th e  p l a c e n t a  was u n f o r tu n a t e ly  r e t a i n e d ,  and 
m anual rem o v al was n e c e s s a ry  a f t e r  two h o u rs  owing to  e a r ly  
p o s t-p a r tu m  haem orrhag  e .
H ence, m a lp r e s e n ta t io n s  a c c o u n t f o r  21.6%  o f  th e  i n e r t i a s .  
I n t e r f e r e n c e  w as n e c e s s a ry  i n  85.7% , f o e t a l  m o r t a l i t y  i s  57.1%* 
th e  m a te rn a l  m o r t a l i t y  and  m o rb id i ty  b e in g  14.2%  (o n e  i n  s e v e n ) .
2 . G e n e ra l C o n t r a c t io n  o f  P e l v i s .
T h ere  a r e  5 c a s e s  i n  t h i s  s e c t i o n  w hich d e v e lo p e d  s e v e re  
u t e r i n e  i n e r t i a :  in d e e d  g e n e r a l  c o n t r a c t io n  o f t h e  p e lv i s  h a s
a c c o u n te d  f o r  more i n e r t i a s  th a n  f l a t  p e lv e s ,  b u t  t h i s  may be 
due t o  th e  f a c t  t h a t  th e  r i c k e t y  and th e  s im p le  f l a t  p e l v i s  
i s ,  i n  t h i s  d i s t r i c t  a t  l e a s t ,  a  c o m p a ra t iv e ly  " r a r a  a v i s " .
The m a jo r i ty  o f  c a s e s  o f  s e v e re  d e g re e  o f  f l a t  p e lv i s  have 
C a e sa re a n  s e c t i o n  done a t  te rm ; th e  m o d e ra te ly  s e v e re  and 
b o r d e r l i n e  f l a t  p e lv i s  have a  t r i a l  o f  l a b o u r ,  b u t a s  a l r e a d y  
s t a t e d ,  t h e s e  t r i a l s  o f  la b o u r  a r e  v e ry  few  i n  t h i s  s e r i e s .
One case d e v e lo p ed  p u e r p e r a l  s e p s i s  and d ie d  o f  p u e rp e r a l  
s e p t ic a e m ia  and p e r i t o n i t i s  w i th in  72 h o u rs  o f  d e l iv e r y ,  th e  
h a e m o ly tic  s t r e p to c o c c u s  b e in g  c u l t u r e d  b o th  from  th e  b lo o d  and 
p e r i t o n e a l  c a v i ty  (C ase N o .2 6 6 ) .  One o th e r  c a se  r e q u i r e d  a  
se c o n d a ry  r e p a i r  o f  a  p e r in a e a l  t e a r ,  th e  p u e rp e riu m  b e in g  
th e r e b y  p ro lo n g e d . One c h i ld  was s t i l l - b o r n ;  a l l  d e l i v e r i e s  
w ere by f o r c e p s .
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One more c a se  m igh t be added  t o  t h i s  s e c t i o n ,  b u t  i t  h as  
b e e n  in c lu d e d  i n  th e  s e c t i o n  on p s y c h o lo g ic a l  i n h i b i t i o n ,  
b u t  a  g e n e r a l  c o n t r a c t i o n  o f  th e  p e l v i s  was p r e s e n t  and 
d e l i v e r y  was by fo r c e p s  a l s o ,  th e  c h i l d  and  m o th e r b e in g  a l i v e  
and n o rm a l. Hence a l l  s i x  c a s e s  were te r m in a te d  by  fo r c e p s  
d e l i v e r i e s .
T h ree  o f  t h e  s i x  c a s e s  had  in d u c t io n  p e rfo rm e d .
1 .  C ase N o.5 0 2 . M rs.K .M . A t te rm . A lb u m in u ria  a  t r a c e .  B .P .1 9 0 /6 0 .
No oedem a. S u r g ic a l  r u p tu r e  o f  membranes t o  in d u c e  l a b o u r .  P a in s  began  
soon  a f t e r  b u t  d id  n o t  im prove and M is t. S e d a tiv . 1 oz. g iv e n  ( c h l o r a l  and 
b rom ide m ix tu re ) .*  P a in s  i n e f f e c t i v e  and  in f r e q u e n t  m ost o f  n e x t  day 
b u t  im proved  to w a rd s  e v e n in g , when 0 .2  c . c . s  thym ophysin  was g iv e n .
P a in s  became s t r o n g  and  r e g u l a r  a f t e r  th e  i n j e c t i o n  o f  thym ophysin  b u t 
a g a in  th e y  d e t e r i o r a t e d .  M is t . s e d a t iv .  1 o z .  a g a in  g iv e n , b u t  p a t i e n t  had  
a  v e ry  p o o r n i g h t .  The fo l lo w in g  a f te r n o o n  m is t .q u in in e  2  drachm s ( g r .v )  
was g iv e n  f o r  2 d o s e s ,  w ith  an  im m edia te  im provem ent i n  th e  p a in s .
Meconium was th e n  p a s s e d , and  a  fo rc e p s  d e l i v e r y  r e s u l t e d  i n  a  l i v e  c h i l d  
b e in g  b o r n .  T h ird  s ta g e  n o rm a l. S u r g ic a l  i n d u c t io n  was p r e f e r r e d  i n  
t h i s  c a s e  t o  d ru g  in d u c t io n  by p i t u i t r i n  owing t o  a lb u m in u r ia  and  h ig h  B .P . 
The h ead  was w e l l  f ix e d  and a lm o s t th ro u g h  th e  p e lv i c  b r im .
* M is t, s e d a t i v .  c o n ta in s  i n  1 o z : C h lo ra l  h y d ra te  g r .3 0 .
P o t .  B rom id. g r .^ O  
E x t r .  Hyoscyam. g r.%
E x t r .  Cannab I n d i c i s .  g r . l / l 6 .
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2 .  C ase  N o .602 . M rs. E . McG. 7  day s from  te rm . D rug in d u c t io n  on
16 .4 -.37  u n s u c c e s s f u l ;  r e p e a te d  1 8 .4 .3 7 ,  u n s u c c e s s f u l .  Thym ophysin 12 
u n i t s  g iv e n  on 2 2 .4 .3 7  -  u n s u c c e s s f u l .  M embranes r u p tu r e d  2 3 .4 .3 7 *
L abour c o n t r a c t i o n s  d id  n o t  b e g in  t i l l  26.*+.37 -  a  v e ry  lo n g  i n t e r v a l  -  
when M orph. S u lp h . g r . l / 6  was g iv e n .  The c o n t r a c t i o n s  becam e i n e r t i a  i n  
ty p e  th e  fo l lo w in g  day and p i t u i t r i n  0 .2 5  c . c . s  was g iv e n  f o r  4  d o s e s  a t  
^ - h o u r ly  i n t e r v a l s  ( 2 7 .4 .3 7 ) ,  w i th  no im provem en t, and  m i s t . s e d a t i v a  1  o z . 
was g iv e n ,  r e p e a te d  i n  4  h o u rs  Yi o z .  On th e  fo llo w in g  m orn ing  t h e r e  was 
no b e a r in g  down, p a in s  w ere  i n e f f e c t u a l  and on e x a m in a tio n  th e  c e r v ix  was 
f u l l y  d i l a t e d .  A fo rc e p s  d e l iv e r y  r e s u l t e d  i n  a  s t i l l - b o r n  c h i l d  o f  7  l b s .
T h is  c a se  was c h a r a c te r i s e d  by h a v in g  r e p e a te d  i n a b i l i t y  to  p a s s  
u r i n e ,  c a t h e ^ t e r i s a t i o n  b e in g  n e c e s s a ry  f r e q u e n t l y .  I n  a d d i t io n ,  *bowel 
a c t i o n  even  w i th  enem ata  was v e ry  s lu g g i s h ,  an d  i n  th e  p u e rp e riu m  
m eteo rism  d e v e lo p e d .
The h ead  was th ro u g h  th e  b rim  a t  b e g in n in g  o f  la b o u r .
3 .  C ase  N o .6 1 7 . M rs. A.M. 10 day s from  te rm . Drug in d u c t io n
4 .4 .3 7  and  a g a in  6 .4 .3 7  -  b o th  u n s u c c e s s f u l .  Thym ophysin 12 u n i t s  on
7*^*37» b u t  l a b o u r  d id  n o t  b e g in  t i l l  8 .4 .3 7 .  T h e r e a f te r  i n e r t i a  ty p e
o f  l a b o u r  r e s u l t e d ,  th e  m o ther becom ing g r a d u a l ly  e x h a u s te d , p o o r  b e a r in g  
down e t c .  The head  was w e ll  f ix e d  a t  b e g in n in g  o f  la b o u r .  D e l iv e re d  by 
fo rc e p s  on 1 0 .4 .3 7  a f t e r  s e d a t iv e  t r e a tm e n t ;  c h i ld  5 l b s  10  o z s ,  a l i v e .
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D is c u s s io n
I t  h a s  b e e n  m a in ta in e d  by c e r t a i n  a u t h o r i t i e s  t h a t  u t e r i n e  
i n e r t i a  i s  more l i k e l y  t o  su p e rv en e  a f t e r  i n d u c t io n  o f  l a b o u r ,  
B ourne and B e ll£ 6^ )  The above r e s u l t s  w ould te n d  t o  b e a r  
t h i s  o u t ,  50% o f  t h e  i n e r t i a s  i n  g e n e ra l  c o n t r a c t i o n  o f  th e  
p e l v i s  f o l lo w in g  on m e d ic in a l  (tw o) and s u r g i c a l  in d u c t io n  (o n e )J  
One f e a t u r e  common to  a l l  t h e s e  c a s e s  o f  g e n e r a l  c o n t r a c t i o n  i s
' 8
t h a t  th e  h e a d s  w ere w e l l  f ix e d  b e fo r e  in d u c in g ;  t h e  women w ere 
o f  s m a ll  p r o p o r t io n s  g e n e r a l l y  w ith  p o o r  m u sc u la r  d e v e lo p m e n t.
The end r e s u l t  i n  a l l  c a s e s  was t h e  same -  th e  m o th e r became 
e x h a u s te d , t i r e d  o u t w ith  two o r  more s l e e p l e s s  n i g h t s ,  and had  
n o t  t h e  s t r e n g t h  t o  b e a r  down when th e  c e r v ix  was e v e n tu a l ly  
f u l l y  ta k e n  u p ; in d e e d ,  lo o k in g  a t  th e  p a t i e n t s  one c o u ld ,  and 
d i d ,  e a s i l y  m is ta k e  t h e  s ta g e  o f  l a b o u r .  One was s u r p r i s e d  in  
m ost o f  t h e s e  c a s e s  t o  f in d  t h a t  d i l a t a t i o n  was c o m p le te , th e  
m o th er s im p ly  ly in g  i n  bed  m oaning when a  p a in  su p e rv en e d  and 
m aking no a t te m p t t o  b e a r  down. T h is  was p ro b a b ly  due to  th e  
f a c t  t h a t  th e  p a in s  were by t h i s  t im e  c o m p a ra tiv e ly  f e e b l e ,  
and th e  m o th e r 's  c o n d i t io n  was t h a t  o f  e a r ly  e x h a u s t io n .
The f e e l i n g  p e r s i s t s  t h a t  th e  s t im u la t io n  o f  th e  u te r u s  by 
o x y to c ic  d ru g s  im m e d ia te ly  p r i o r  t o  la b o u r  i n  g e n e r a l ly  c o n tr a c ­
t e d  p e l v i s  l e a d s  t o  e a r ly  e x h a u s t io n  o f  th e  u t e r i n e  f o r c e s ,  w ith
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se c o n d a ry  m a te rn a l  e x h a u s t io n  s u b s e q u e n t ly .  The c o u rs e  o f  
l a b o u r  i s  a l r e a d y  more p ro lo n g e d  n o rm a lly  i n  th e s e  c a s e s ,  and 
th e  d i f f i c u l t y  i n c r e a s e s  w i th  th e  d e s c e n t  o f  th e  h ead  th ro u g h  
th e  p e l v i s  d u r in g  l a b o u r ,  w ith o u t  bom bard ing  th e  u t e r i n e  m uscle 
w ith  s t i m u l i  p r i o r  t o  l a b o u r .  A lth o u g h  th y m o p h y sin  i s  c la im e d  
t o  c o n se rv e  t h e  f o r c e s  and  t o  m in im ise  th e  o n s e t  o f  i n e r t i a ,  no 
e f f e c t  fo l lo w e d  i t s  u s e  i n  two o f  t h e s e  c a s e s ;  b u t  i t  i s  
o n ly  f a i r  to  s t a t e  t h a t  i t  was u s e d  i n  each  ca se  a f t e r  th e  
e x h ib i t i o n  o f  p i t u i t r i n .  R oques and  MacLeod*- do n o t  
s u p p o r t  th e  c la im s  p u t  fo rw a rd  by th e  a d h e re n ts  o f  Tem esvary 
i n  r e g a rd  t o  thym ophysin  i n  a  r e c e n t  i n v e s t i g a t i o n .
O v e rd is te n s io n  o f  U te r u s .
T here  a r e  6  c a s e s  i n  t h i s  c a te g o r y :  2 due t o  h y d ram n io s ,
2 t o  p l u r a l  p re g n a n c y , and 2 t o  l a r g e  c h i l d r e n  ( r e l a t i v e  t o  th e  
m o th e r ) .  B oth  c a s e s  o f  hydram nios w ere p re m a tu re  la b o u r s  a t  
32 w eek s , th e  d e g re e  o f  d i s t e n s io n  b e in g  m o d e ra te , b u t n o t 
g r o s s :  b o th  t h e s e  c h i l d r e n  w ere s t i l l b o r n ,  d e l i v e r i e s  b e in g
n o rm a l. Of th e  p l u r a l  p reg n a n c y  c a s e s ,  one r e q u i r e d  i n t e r ­
f e r e n c e  i n  t h e  fo rm  o f  m anual r o t a t i o n  o f  an o c c i p i t o - p o s t e r i o r  
p o s i t i o n  and  fo r c e p s  d e l i v e r y ,  th e  se co n d  c h i ld  b e in g  b o m  
n o rm a lly .  The o th e r  c a se  o f  tw in  p reg n a n cy  te rm in a te d  
n o rm a l ly ,  b u t  one o f  t h e  c h i ld r e n  was s t i l l b o r n .  I t  i s  t o  be  
n o te d  t h a t  t h e r e  a r e  8 d e l i v e r i e s  i n  t h i s  g ro u p  a l th o u g h  t h e r e  
a r e  o n ly  6 c a s e s  u n d e r c o n s id e r a t io n ,  th e  o th e r  two d e l i v e r i e s
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b e in g  a c c o u n te d  f o r  by th e  p l u r a l  p r e g n a n c ie s .  The re m a in in g  
two c a s e s  have l a r g e  c h i l d r e n  a s  t h e  c au se  o f  t h e  o v e r ­
d i s t e n s i o n ,  th e  w e ig h ts  b e in g  8 l b s  13 o z s  and  8 l b s  8 o z s .
B oth  d e l i v e r i e s  t e r m in a te d  by f o r c e p s ,  t h e  l a r g e r  c h i l d  b e in g  
s t i l l b o r n .  O ver a l l  t h e r e  w ere 4  s t i l l b i r t h s ,  3 fo r c e p s  
d e l i v e r i e s  and  1 m orb id  p u e rp e riu m  due t o  se c o n d a ry  r e p a i r  o f  
an e p is io to m y  w hich b ro k e  down i n  th e  p u e rp e r iu m .
I n  one o f  t h e  c a s e s  t h e r e  was p r e s e n t  a  s l i g h t  d e g re e  o f  
d i s p r o p o r t io n  -  w ith  th e  8 l b s  13 o z .  c h i l d ,  so  t h a t  th e  r e t u r n s  
a r e  e x a g g e ra te d  a c c o r d in g ly ,  t h i s  c a se  a c c o u n tin g  f o r  one 
f o r c e p s  d e l i v e r y ,  one s t i l l b i r t h ,  and th e  o n ly  m orbid  p u e rp e riu m . 
The l a r g e  head  was w e l l  f ix e d  a t  t h e  b e g in n in g  o f  l a b o u r  b u t  
i t s  p a s s a g e  th ro u g h  th e  p e lv i c  b rim  was v e ry  s lo w , th e  weak 
p a in s  b e in g  p a r t l y ,  th o u g h  n o t  w h o lly , r e s p o n s i b l e .
I n  th e  s e c t i o n  on "P h y s iq u e "  a r e  c o l l e c t e d  a l l  t h e  c a s e s  
o f  o v e r d i s te n s io n  -  19 i n  a l l .  Of t h e s e  o n ly  one had  a  good
v
u t e r i n e  a c t i o n  (5 .2 % ), 8 had  an av e rag e  la b o u r  (4 2 .1 % ), 4  had  
a  m ild  i n e r t i a  (21%) w h ile  6 (a s  d e s c r ib e d  above) d e v e lo p e d  a  
s e v e re  i n e r t i a .
From a  c o n s id e r a t io n  o f  th e  above f i g u r e s  some d e g re e  o f  
i n e r t i a  d e v e lo p e d  i n  10 o u t o f  19 c a s e s  o f  o v e r d i s te n s io n  
( 5 2 . 6% ), hence  t h e r e  i s  a  much g r e a t e r  l i a b i l i t y  f o r  i n e r t i a  
t o  d e v e lo p  i n  a  u t e r u s  w hich  i s  o v e rd is te n d e d  p r i o r  t o  th e  
o n s e t  o f  l a b o u r .  The c au se  o f  t h i s  i n e r t i a  i s  p ro b a b ly  t o  be
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fo u n d  i n  th e  f a c t  t h a t  an o v e r s t r e t c h e d  m uscle  te n d s  t o  have 
i t s  " to n u s ” d im in is h e d , and  lo w e re d  m u sc u la r  to n e  p r e d is p o s e s  
t o  u t e r i n e  i n e r t i a  ( s e e  TONUS i n  th e  D is c u s s io n  i n  s e c t i o n  on 
"P h y s iq u e "  P a r t  IV ( f ) ) .
P s y c h o lo g ic a l  I n h i b i t i o n ♦
W ith th e  e x c e p tio n  o f  t h e  m a lp r e s e n ta t io n  and m a lp o s i t io n  
g ro u p , t h i s  g ro u p  a c c o u n ts  f o r  t h e  g r e a t e s t  num ber o f  i n e r t i a s .  
7 c a s e s  o f  genu ine  i n e r t i a  had  some a b n o rm a li ty  i n  t h e i r  
p s y c h o lo g ic a l  f a c t o r  w hich  r e s u l t e d  i n ,  o r  c o n tr ib u te d  to w a rd s ,  
t h e  o n s e t  o f  i n e r t i a .
1 . C ase N o .2 9 2 .
M rs. M.H. C h a r a c te r iz e d  by b e in g  o v e r - e a g e r  t o  have good p a in s  and 
w o rry in g  u n d u ly  b e c au se  sh e  d id  n o t  do s o .  S e d a t iv e  t r e a tm e n t  g iv e n  -  
m o rp h ia  and m is t ,  s e d a t i v a .  P a in s  in c r e a s e d  and r e g u la r i z e d  o n ly  a f t e r  
thym ophysin  0 ,2  c . c . s ,  two d o s e s  g iv e n .  T h e r e a f t e r  q u ic k  p r o g re s s  and 
norm al d e l iv e r y  o f  l i v e  c h i l d .
2 .  C ase No
M rs. R .R . E x te r n a l  c e p h a l ic  v e r s io n  p e rfo rm e d  t h r e e  t im e s  d u r in g  
a n t e - n a t a l  p e r io d .  M other u l t i m a t e l y  h ig h ly  s t r u n g  and  a p p re h e n s iv e  l e s t  
a n y th in g  s h o u ld  happen to  c h i l d .  D u rin g  la b o u r  c o -o p e ra te d  w e l l  w ith  
m e d ic a l and n u rs in g  s t a f f ,  b u t  p r im a ry  i n e r t i a  s u p e rv e n e d . S e d a tiv e  
t r e a tm e n t  g iv e n . D e liv e ry  by f o r c e p s ,  s p in a  b i f i d a ,  a l i v e .  S u b co n sc io u s  
s u p p re s s e d  f e a r  p r e s e n t  th ro u g h o u t , a lth o u g h  c o - o p e r a t io n  and b e h a v io u r  w ere 
o th e rw is e  i d e a l .
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5 .  C ase  N o,5 0 2 .
M rs. K.M. C ase o f  s u b c o n sc io u s  i n h i b i t i o n  -  m o ther o v e r - e a g e r  to  
p l e a s e ,  and. u p s e t  a t  s low  p r o g r e s s  o f  l a b o u r .  S e d a t iv e  t r e a tm e n t  g iv e n  
fo llo w e d  by thym ophysin  0 .2  c . c . s  -  tem p o rary  e f f e c t  o n ly ,  and q u in in e  
s u lp h .  g r .v  f o r  2 d o s e s .  F o rc e p s  d e l iv e r y  owing to  f o e t a l  d i s t r e s s  and  
no p r o g r e s s  b e in g  m ade. A l iv e .  
k .  C ase N o .5 1 6 .
M rs. B .T . Two p a t i e n t s  i n  l a b o u r  i n  a d ja c e n t  la b o u r  b e d s ,  s e p a ra te d  
o n ly  by a  s c r e e n .  B oth  p a t i e n t s  m aking much n o is e  a b o u t p a in s ,  and 
b e h a v in g  r a t h e r  p o o r ly :  i n  f a c t  th e y  seem ed to  be v y in g  w ith  each  o th e r
a s  t o  who s h o u ld  be f i r s t  d e l i v e r e d .  I l l u s t r a t i v e  o f  th e  a d v e rs e  e f f e c t  
two p e o p le  o f  s i m i l a r  po o r tem peram ent may have on e a ch  o t h e r .  Good 
p r o g re s s  a f t e r  a r t i f i c i a l  r u p tu r e  o f  membranes when 3  f i n g e r s  d i l a t e d  and 
s e d a t iv e  t r e a tm e n t .  Normal d e l i v e r y .  L iv e  c h i l d .
5* C ase N o .5 2 0 .
M rs. M.R. E ld e r ly  p r im ip a r a ,  v e ry  a n x io u s  an d  a p p re h e n s iv e  o f  o r d e a l  
b e fo r e  h e r ,  r e f u s in g  t o  be r e a s s u re d  t h a t  e v e ry th in g  was p r o g r e s s in g  
n o rm a lly . I n  a d d i t i o n  she had  a  f e a r  o f  b e in g  d e l iv e r e d  by th e  n ig h t  s t a f f  
t o  whom sh e  had  ta k e n  a  d i s l i k e  on  a d m is s io n . A c tu a l ly  sh e  was d e l iv e r e d  
by low  fo rc e p s  d u r in g  th e  n i g h t .  S m a ll u t e r i n e  f i b r o i d s  a l s o  p r e s e n t .
C h ild  a l i v e .
I n  t h i s  c a se  th e  f e a r  was m a n if e s t  an d  o u tsp o k e n .
6 ,  & 7 .  C ases  N o.672 and 675 .
A gain  two p a t i e n t s  o f  po o r b e h a v io u r  i n  la b o u r  i n  a d ja c e n t  b e d s ;  b o th  
m aking more n o is e  th a n  n e c e s s a ry ,  and v y in g  w ith  each  o th e r  a s  to  p r o g r e s s .
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B oth  c a s e s  t r e a t e d  by s e d a t iv e  d ru g 6 ; b o th  w ere d e l iv e r e d  n o rm a lly  o f  
l i v e  c h i l d r e n ,  th e  seco n d  c a s e  p r o g r e s s in g  much m ore s a t i s f a c t o r i l y  a f t e r  
th e  f i r s t  c a se  had  been  d e l iv e r e d  and rem oved from  th e  la b o u r  w ard .
Prom a  c o n s i d e r a t i o n  o f  t h e  a b o v e  d a t a  i t  i s  s e e n  t h a t  
t h e r e  i s  som e co m p lex  p s y c h o l o g i c a l  f a c t o r  a t  w o r k . I n  some 
i t  i s  f e a r , w h ic h  may b e  m a n if e s t  o r  s u p p r e s s e d  -  e i t h e r  ty p e  
seem s t o  h a v e  t h e  sam e d e t e r i o r a t i n g  e f f e c t  on th e  c h a r a c t e r  
o f  t h e  la b o u r  c o n t r a c t i o n s .  I n  o t h e r s  i t  i s  o v e r - e a g e r n e s s  t o  
b eh a v e  w e l l  i n  an  e n d e a v o u r  t o  do e v e r y t h in g  p o s s i b l e  i n  th e  
way o f  o b e d ie n c e  t o  f a c i l i t a t e  and e x p e d i t e  t h e  b i r t h  o f  h e r  
c h i l d .  I n  th e  r e m a in in g  c a s e s  i s  s e e n  th e  e f f e c t  w h ic h  r e s u l t s  
fro m  h a v in g  tw o women o f  t h e  same n e r v o u s  tem peram ent i n  
a d j a c e n t  b e d s  w i t h i n  h e a r in g  o f  e a c h  o t h e r :  th e y  a lm o s t  seem
t o  com p ete  (p r o b a b ly  u n c o n s c io u s ly )  w it h  e a c h  o t h e r .  The one  
h e a r s  t h e  o t h e r  m aking much n o i s e  d u r in g  a  p a i n ,  and n o t  t o  be  
o u td o n e  s h e  a t t e m p ts  t o  em u la te  h e r  n e ig h b o u r .  The good  
p r o g r e s s  w h ic h  o f t e n  r e s u l t s  from  s e p a r a t i n g  s u c h  c a s e s  i s  
d i r e c t  e v id e n c e  o f  t h e  a d v e r s e  e f f e c t  t h e s e  c a s e s  h a v e  on e a ch  
o t h e r ,  and t h e r e  i s  so m e th in g  t o  b e  s a i d  f o r  s e p a r a t e  la b o u r  
room s f o r  p e o p le  o f  s u c h  h ig h ly  s t r u n g  tem p era m en t.
I t  i s  n o t i c e a b l e  t h a t  a l l  s e v e n  c h i ld r e n  w ere b o r a  a l i v e ,  
f o u r  o f  them  n o r m a lly  ( i t  i s  p o s s i b l e  t h a t  on e  o f  th e  t h r e e  
f o r c e p s  d e l i v e r i e s  w as u n n e c e s s a r y ,  b e in g  p er fo rm ed  b y  a n o th e r  
d o c t o r ) ,  and from  t h i s  i t  w ou ld  a p p ea r  t h a t  t h e  c h i l d  i s  n e v e r
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i n  any g r e a t  d a n g e r ,  owing to  th e  f e e b le n e s s  o f  th e  u t e r i n e  
c o n t r a c t i o n s .  The t r e a tm e n t  i n  a l l  c a s e s  was by s e d a t iv e  
d ru g s  i n  th e  f i r s t  i n s t a n c e ,  fo l lo w e d  in  one c a se  by  ru p tu r e  
o f  th e  m em branes, and in  two o th e r s  by  thym ophysin  and q u in in e ,  
w ith  good r e s u l t s .
I n  th e  s e c t i o n  on th e  " R e la t io n  o f  th e  P s y c h o lo g ic a l  
F a c to r  t o  U te r in e  A c tio n "  P a r t  IV ( g ) , i t  w i l l  be  s e e n  t h a t  
24  ou t o f  th e  47  c a s e s  w ere due to  f e a r ,  a p p re h e n s io n , o v e r ­
a n x ie ty  e t c . ,  w h ile  o f  th e  14 i n e r t i a s  i n  t h a t  s e c t i o n  10 were 
due to  t h e s e  f a c t o r s  -  v i z .  f e a r ,  em o tio n a l s t a t e s ,  a p p re h e n s io n , 
o v e r - a n x ie ty ,  e t c .
A n o th er n o ta b le  f a c t o r  i n  th e s e  sev en  c a s e s  o f  p sy ch o ­
l o g i c a l  i n h i b i t i o n  i s  th e  age and p a r i t y .  A l l  th e  c a s e s  a re  
p r im ip a r a e ,  and t h e i r  a g es  ra n g e  from  28 to  39 y e a r s  o f  a g e , 
th e  a v e rag e  age b e in g  3 0 .5  y e a r s .  I t  i s  i n t e r e s t i n g  t o  n o te  
t h a t  t h i s  i s  t h e  a g e -g ro u p  i n  w bich th e  g r e a t e s t  num ber o f  
i n e r t i a s  a r e  fo u n d  ( s e e  Graph I I I ) .
O th e r  C auses o f  S e v e re  I n e r t i a .
(a )  U te r in e  f i b r o i d s ,  c o m p lic a tin g  p reg n a n cy  a c c o u n t f o r  
two c a s e s  o f  u t e r i n e  i n e r t i a ,  b o th  d e l i v e r i e s  b e in g  in s t r u m e n ta l ,  
and b o th  c h i ld r e n  b e in g  b o ra  a l i v e .  The p u e r p e r ia  w ere n o rm a l.
The r e l a t i o n  o f  u t e r i n e  f i b r o i d s  t o  u t e r i n e  a c t io n  in  
la b o u r  h as a lr e a d y  been  d is c u s s e d  ( P a r t  IV , M a te rn a l D ise a se  
S e c t i o n ) . S ix  c a s e s  o f  u t e r i n e  f i b r o i d s  c o m p lic a tin g  p regnancy
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w ere c o l l e c t e d ,  and two o f  t h e s e  d e v e lo p e d  u t e r i n e  i n e r t i a  
w hich  was p r im a ry  i n  one c a se  (C ase N o .520) and s e c o n d a ry , 
fo l lo w in g  upon a  s im p le  d e la y  i n  th e  f i r s t  s t a g e ,  i n  th e  o th e r  
(C ase N o .5 8 0 ) . I t  h as  b een  n o te d  b e fo r e  t h a t  th e  i n e r t i a  
c a s e s  o c c u r re d  am ongst two o u t o f  t h r e e  e l d e r l y  p r im ig ra v id a e  
w h i l s t  th e  m u lt ip a r a e  had  a  norm al l a b o u r .  No c a s e s  o f  
r e t a i n e d  o r  a d h e re n t  p l a c e n t a  o c c u r re d  in  any o f  th e  6 c a s e s  
w here f i b r o i d s  w ere d ia g n o s e d .
(b ) P r e m a tu r i ty .
When one c o n s id e r s  th e  e l a b o r a t e  p r e p a r a t i o n s  w hich N a tu re  
makes t o  b r in g  a b o u t a  s u c c e s s f u l  i s s u e  d u r in g  p a r t u r i t i o n ,  i t  
i s  n o t  s u r p r i s i n g  to  f i n d  t h a t  th e  a c c id e n t  o f  p re m a tu re  la b o u r  
b r in g s  many c o m p lic a tio n s  i n  i t s  t r a i n .  W ith in  a  few  weeks o f 
te rm  th e  u t e r i n e  m u sc le  i s  p ro b a b ly  s t r u c t u r a l l y  f u l l y  
d e v e lo p e d , b u t  th e  im p o r ta n t  changes a s s o c i a t e d  w ith  th e  e a r ly  
d i f f e r e n t i a t i o n  o f  th e  u te r u s  i n to  u p p e r  and lo w er segm en ts 
a r e  n o t  f u l l y  d e v e lo p e d . I n  a d d i t i o n ,  th e  b io c h e m ic a l  ch an g es  
b ro u g h t ab o u t by e n d o c rin e  a c t i v i t y  a re  in c o m p le te ,  and p ro b a b ly  
th e  s e n s i t i z a t i o n  o f  th e  u t e r i n e  m usc le  by o e s t r i n  to  th e  a c t io n  
o f  p i t u i t r i n  i s  th e  m ost im p o r ta n t  o f  th e s e  c h a n g e s . W hatever 
f a c t o r  o r  c o m b in a tio n  o f  f a c t o r s  b r in g  a b o u t th e  o n s e t  o f  
l a b o u r  (and  th e  e n d o c r in e  f a c t o r  i s  p ro b a b ly  v e ry  im p o r ta n t  in  
t h i s  r e s p e c t ) ,  th e  f a c t  rem ain s  t h a t  t h e  u te r u s  i s  r e l a t i v e l y  
u n p re p a re d  f o r  th e  adven t o f  p a r t u r i t i o n  so  t h a t  th e  p ro c e s s  i s  
l i a b l e  t o  undergo  some a l t e r a t i o n  i n  n a tu r e .
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I n  th e  one c a s e  in c lu d e d  i n  t h e  I n e r t i a  S e c t io n  la b o u r  
was m o d if ie d  by th e  o c c u rre n c e  o f  a  p r im a ry  i n e r t i a .  D e liv e ry  
how ever was n o rm a l. The p r im a ry  i n e r t i a  was no d o u b t due to  
t h e  r e l a t i v e l y  u n p re p a re d  s t a t e  o f  t h e  u t e r u s .  A n o th e r c a s e  
o f  p r e m a tu r i ty  i s  fo u n d  in  t h i s  s e c t i o n  b u t i t  h as  been  
in c lu d e d  am ongst th e  g roup  headed  " r e t a i n e d  p l a c e n t a " :  i n
t h i s  c a se  th e  p l a c e n t a  was a d h e re n t  and th e  m o th e r d ie d  
u n d e l iv e r e d  o f  th e  p l a c e n ta  (v id e  i n f r a ) . H ere a g a in  
i n e f f i c i e n t  u t e r i n e  a c t io n  was a t  l e a s t  p a r t l y  r e s p o n s ib le  f o r  
t h e  c a ta s t r o p h e ,  a l th o u g h  d e l iv e r y  was p e r f e c t l y  n o rm al and 
u n e v e n t f u l .
The in c id e n c e  o f  p r e m a tu r i ty  a s  a  c a u se  o f  u t e r i n e  i n e r t i a  
in  t h i s  s e r i e s  i s  v e ry  s m a l l .  P r e m a tu r i ty  a s  a  cau se  o f  
u t e r i n e  i n e r t i a  i s  p ro b a b ly  r e l a t i v e l y  uncommon.
(c )  S ld e r ly  p r im ig r a v id a e .
The e ld e r ly  p r im ig r a v id a  i s  u s u a l ly  a s s o c i a t e d  w i th  a  
la b o u r  w hich i s  p a th o lo g ic a l  o r  p o t e n t i a l l y  s o ,  and a t  th e  
m en tio n  o f  th e  te rm  " e l d e r ly  p r im ig ra v id a "  one im a g in es  a l l  
k in d s  o f  o b s t e t r i c a l  d i f f i c u l t i e s .  A c tu a l ly ,  i n  t h i s  s e r i e s  
o f  752 c a s e s ,  19 e ld e r ly  p r im ig ra v id a e  a r e  in c lu d e d  and o n ly  2 
o f  t h e s e  d e v e lo p ed  a  s e v e re  d e g re e  o f  i n e r t i a ,  i . e .  o n ly  1 i n  
a b o u t 10 . One o f  th e s e  e ld e r ly  p r im ig ra v id a e  a ls o  s u f f e r e d  
from  u te r in e  f i b r o i d s  ( th e  c a se  b e in g  re c o rd e d  in  T ab le  29 and 
m arked * ) .  The o th e r ,  Case No. 14-5, was an  exam ple o f  an
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a b s o lu te  p r im a ry  i n e r t i a  i n  a  p r im ig r a v id a  o f  39 * th e  la b o u r  
l a s t i n g  a b o u t 6 days fro m  s t a r t  t o  f i n i s h  -  in d e e d  i n  t h i s  
c a s e ,  w hich was o b se rv e d  th r o u g h o u t ,  i t  was v e ry  d i f f i c u l t  t o  
s a y  when la b o u r  t r u l y  b e g a n , as t h e  c o n t r a c t i o n s  were 
e s t a b l i s h e d  r h y th m ic a l ly  f o r  a  few  h o u rs  a t  a  tim e  o n ly ,  b e in g  
fo llo w e d  by an i n t e r v a l  c o m p le te ly  d e v o id  o f  c o n t r a c t i o n s .
The f i g u r e s  have a l r e a d y  been  c o n s id e re d  i n  t h e  s e c t io n  
r e l a t i n g  t o  Age and P a r i t y ,  and a re  shown i n  T a b le s  2 and 3»
The in c id e n c e  o f  s e v e re  i n e r t i a  i n  e ld e r ly  p r im ig ra v id a e  works 
o u t a t  10.4%  o f  c a s e s ,  w h i l s t  5 o u t  o f  t h e  19 -  26.3%  -  had  
la b o u r  b e t t e r  th a n  th e  a v e r a g e .  Hence i n  t h i s  s e r i e s ,  a t  
l e a s t ,  e ld e r ly  p r i m i p a r i t y  d o e s  n o t  r a n k  as a  common c a u se  o f  
s e v e re  u t e r i n e  i n e r t i a .
T here  a re  two f a c t o r s  w hich te n d  to  make la b o u r  i n  e ld e r ly  
p r im ig ra v id a e  more p r o t r a c t e d .  The f i r s t  i s  an  i n c r e a s e  o f  
th e  f ib r o u s  e le m e n ts  o f  th e  c e r v ix  r e s u l t i n g  in  an in c r e a s e d  
r e s i s t a n c e  t o  d i l a t a t i o n .  The seco n d  i s  t h e  n e rv o u s  c o n d i t io n  
o f t e n  found  to  e x i s t  i n  p r im ig ra v id a e  who a re  a b o u t to  undergo  
th e  o rd e a l  o f  la b o u r  r e l a t i v e l y  l a t e  i n  l i f e  -  p s y c h o lo g ic a l  
i n h i b i t i o n  o f  u t e r i n e  c o n t r a c t i o n s . T hese  p r im ig ra v id a e  a r e  
o f t e n ,  b u t  n o t  i n v a r i a b l y ,  h ig h ly  s t r u n g  and  o f  n e rv o u s  
tem p eram en t. Of t h e s e  two f a c t o r s  th e  l a t t e r  i s  p r o b a b ly  th e  
more im p o r ta n t .  The m e n ta l a t t i t u d e  o f  th e  m a jo r i ty  o f  th e  
e l d e r l y  p r im ig ra v id a e  was s u r p r i s i n g l y  good i n  t h i s  s e r i e s  and
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t h i s  may a c c o u n t i n  no sm a ll  m easure  f o r  th e  low  in c id e n c e  o f  
s e v e r e  i n e r t i a  am ongst th e m . The o th e r  f a c t o r  -  in c r e a s e d  
f i b r o s i s  o f  t h e  c e r v ix  -  i s  more c o n s ta n t  and i s  l e s s  l i k e l y  to  
v a ry  a s  much a s  t h e  p s y c h o lo g ic a l  f a c t o r .  B ourne and  B e l l ^ 1  ^
m a in ta in  t h a t  i n  th e  m a jo r i ty  o f  c a s e s  o f  d e la y e d  d i l a t a t i o n  
o f  th e  c e r v ix  w ith  good c o n t r a c t i o n s ,  th e  d e la y  i s  due t o  spasm 
o f  t h e  c e r v i c a l  m u sc le  r a t h e r  th a n  f i b r o s i s  o f  th e  c e r v i x .
T h is  would s u g g e s t  t h a t  th e  n e rv o u s  e lem en t ( l e a d in g  to  
i n c o - o r d in a t io n  o f  t h e  m u s c u la tu r e ) , i s  p ro b a b ly  o f  more 
im p o rta n c e  i n  th e s e  c a s e s  a s  a  c a u se  o f  d e la y e d  d i l a t a t i o n  
th a n  th e  f i b r o s i s  fo u n d  i n  th e  c e r v i x .
(d )  U nknom  C a u se .
I n  two c a s e s  t h e r e  h a s  b een  d i f f i c u l t y  i n  a s s ig n in g  a  
c au se  f o r  t h e  u t e r i n e  i n e r t i a .  Case N o .297 was t h a t  o f  a  
p r im ig r a v id a  o f  52 y e a r s  who d e v e lo p e d  a  p r i mary i n e r t i a ,  no 
known c a u se  b e in g  d i s c o v e r a b le .  The age o f  th e  p a t i e n t  may 
a c c o u n t f o r  t h i s  as  th e  age f a l l s  w i th in  th e  age group 51-55  
i n  w hich  th e  in c id e n c e  o f  u t e r i n e  i n e r t i a  was n o t ic e d  t o  b e  
g r e a t e s t  ( s e e  T ab le  5 ) •  Case N o .679 was t h a t  o f  a  young 
p r im ig r a v id a  o f  26 who had a  p r im a ry  i n e r t i a  fo l lo w in g  p re m a tu re  
r u p tu r e  o f  t h e  membranes i n  a  no rm al p r e s e n t a t i o n .  I t  i s  
p o s s ib l e  t h a t  t h i s  c a se  may have  b een  due t o  c e r v i c a l  spasm , 
a l th o u g h  t h i s  i s  d i f f i c u l t  t o  p ro v e  u n le s s  t h e  c e r v ix  i s  
a c t u a l l y  f e l t  to  c o n t r a c t  a c t i v e l y  d u r in g  a  u t e r i n e  c o n t r a c t i o n .
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D e f ic i e n t  in n e r v a t io n  o f  th e  u t e r i n e  m usc le  i s  a  c a u se  o f  
i n e r t i a  fo u n d  in  many te x tb o o k s  o f  M id w ife ry , h u t  t h e r e  i s  no 
c l i n i c a l  o r  a n a to m ic a l  j u s t i f i c a t i o n  f o r  t h i s  t h e o r y .
R e ta in e d  P l a c e n t a .
Four- c a s e s  o f  r e t a in e d  p l a c e n t a  due t o  i n e f f i c i e n t  
u t e r i n e  a c t io n  have  b e e n  in c lu d e d .  U te r in e  i n e r t i a  o f  s e v e re  
d e g re e  s u p e rv e n in g  i n  th e  t h i r d  s t a g e  o f  la b o u r  ended  i n  th e  
d e a th s  o f  a l l  f o u r  m o th e rs .
1 .  C ase N o.370- S ee T a b le  2 8 .
The la b o u r  was norm al and u n e v e n tf u l  u n t i l  a f t e r  th e  b i r t h  o f  th e  
c h i l d .  The p l a c e n ta  rem ain ed  a t t a c h e d  t o  th e  fu n d u s, and owing to  th e  
f a c t  t h a t  c o n d i t io n s  w ere f a v o u r a b le ,  e x p e c ta n t  t r e a tm e n t  was a d o p te d .
Ten h o u rs  l a t e r  a  f r e e  l o s s  o f  b lo o d  and  d e t e r i o r a t i o n  i n  th e  m o th e r ’s
c o n d i t io n  r e s u l t e d  i n  a  m anual rem oval o f  p l a c e n ta  b e in g  e f f e c t e d .  The 
m o ther d ie d  o f  p u e rp e r a l  s e p s i s .
S e p a ra t io n  o f  th e  p l a c e n ta  was p e rfo rm e d  w ith o u t  d i f f i c u l t y .  The 
c a ta s t r o p h e  was a t t r i b u t e d  p r im a r i ly  to  im p a ire d  r e t r a c t i o n .
2 . C ase N o.^ 3 0 . See T ab le  28 .
P rem a tu re  la b o u r  su p e rv e n e d  a t  35 w eeks. D e l iv e ry  was no rm al. 
S e p a r a t io n  o f  th e  p la c e n ta  d id  n o t  o c c u r .  T h e re  was o n ly  s l i g h t  l o s s  o f 
b lo o d  from  th e  u t e r u s ,  th e  t o t a l  am ount n o t e x c e e d in g  1 p i n t .  The 
c o n d i t io n  o f th e  p a t i e n t  g r a d u a l ly  d e t e r i o r a t e d  d e s p i t e  in tr a v e n o u s  
i n f u s io n  o f  gum a c a c i a  and b lo o d  t r a n s f u s i o n .  The o u ts ta n d in g  f e a tu r e  o f 
t h i s  c a se  was n o t l o s s  o f  b lo o d , b u t  sh o ck  w hich was p r o g r e s s iv e .  The
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p a t i e n t  d id  n o t  r a l l y  s u f f i c i e n t l y  f o r  m anual rem o v a l t o  be a t te m p te d ,  
and  sh e  d ie d  7  h o u rs  a f t e r  b i r t h  o f  th e  c h i l d .
P r e m a tu r i ty ,  a l l i e d  t o  p o o r g e n e r a l  c o n d i t io n  o f  th e  p a t i e n t ,  was 
th o u g h t  to  be th e  c a u se  o f  a d h e re n t  p l a c e n ta .
3 -  C ase N o .637* S ee T a b le  2 8 .
F o llo w in g  m anual r o t a t i o n  and f o rc e p s  d e l iv e r y  o f  a  p e r s i s t e n t  
o c c i p i t o - p o s t e r i o r  p o s i t i o n  o f  th e  h e a d , t h e  p la c e n ta  was r e t a i n e d .
Owing to  th e  am ount o f  b lo o d  l o s t  a f t e r  d e l iv e r y  m anual rem oval was 
p e rfo rm e d . The m o ther d ie d  o f  p u e r p e r a l  s e p s i s  l*f day s l a t e r .
S econdary  i n e r t i a  was h e ld  r e s p o n s ib le  f o r  th e  above em ergency , 
fo llo w in g  upon an  e x h a u s tin g  and  p ro lo n g e d  la b o u r .  
k .  C ase N o .7 5 0 . See  T a b le  2 8 .
I n  t h i s  c a s e  o f  s e v e r e  u t e r i n e  i n e r t i a ,  no c a u se  cou ld  be a s s ig n e d  to
th e  i n e r t i a  w hich  d e v e lo p e d . F o llo w in g  a  q u i t e  n o rm a l, s h o r t ,  speedy  
f i r s t  and  se co n d  s t a g e ,  a  s e v e re  s e c o n d a ry  i n e r t i a  su p e rv e n e d  im m ed ia te ly  
a f t e r  d e l i v e r y ,  th e  p l a c e n ta  b e in g  r e t a i n e d .
C ase N o.7 5 0 . M rs. D .G. P r im ig ra v id a ,  aged  26 y e a r s .  P re v io u s  
s t i l l b i r t h  ( p r im .b r e e c h ) . E x trem ely  a n x io u s  t o  have a  l i v e  c h i ld .
L abour in d u c e d  -  a t  te rm  -  no d i s p r o p o r t i o n .  Two m e d ic in a l  in d u c t io n s  were 
u n s u c c e s s fu l  and s u r g i c a l  in d u c t io n  by r u p tu r e  o f  membranes p e rfo rm e d . 
F o llo w in g  a  s h o r t  l a t e n t  p e r io d  a  no rm al d e l iv e r y  was m ade. Im m edia te ly  
a f t e r w a r d s ,  a  f r e e  l o s s  o f  b lo o d  o c c u r re d  -  s l i g h t  p o s t-p a r tu m  haem orrhage . 
The u t e r u s  was " g a th e re d  up" and  com pressed  from  th e  abdom en. The u te r u s  
rem a in ed  f la b b y  and  th e  p a t i e n t ' s  c o n d i t io n  g r a d u a l ly  d e t e r i o r a t e d .  I n t r a -
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v en o u s  gum a c a c i a  2 p i n t s  was g iv e n ,  fo llo w e d  by b lo o d  t r a n s f u s i o n  1  p i n t .
The p a t i e n t ' s  c o n d i t io n  r a l l i e d  and  m anual rem oval was p e rfo rm ed  q u ic k ly  
u n d e r  e th e r  a n a e s t h e s i a ,  as th e r e  was s t i l l  a  s te a d y  t r i c k l e  o f  b lo o d .
j
The p a t i e n t  c o l la p s e d  su d d e n ly  and d ie d  a b o u t 2 h o u rs  a f t e r  th e  m anual
re m o v a l, no f u r t h e r  b lo o d  l o s s  h a v in g  o c c u r r e d .
T h is  c a s e  i s  q u o te d  a t  some l e n g th  f o r  two r e a s o n s :
(1 )  The m o th e r was y o u n g , h e a l th y ,  and  one would have
s a i d  i n  e x c e l l e n t  c o n d i t io n  f o r  p a r t u r i t i o n .  The 
u t e r i n e  c o n t r a c t i o n s  w ere v e ry  e f f i c i e n t  i n  th e  
f i r s t  and  se co n d  s t a g e s ,  b u t  r a p i d l y  d e t e r i o r a t e d  
im m e d ia te ly  th e  seco n d  s ta g e  was c o m p le te d .
(2 ) Two u n s u c c e s s f u l  m e d ic in a l  i n d u c t io n s  w ere fo llo w e d  
by  s u r g i c a l  i n d u c t io n .
The p i c t u r e  p r e s e n te d  by t h i s  p a t i e n t  was t h a t  o f  i n c r e a s ­
in g ly  s e v e re  sh o c k , a g g ra v a te d  by  l o s s  o f  b lo o d .  The u t e r i n e  
i n e r t i a  was in c r e a s e d  by th e  c o n d i t io n  o f  sh o ck  and th e  
c l i n i c a l  c o n d i t io n  became one o f  c o m p le te  u t e r i n e  e x h a u s t io n  -  
th e  o n ly  c a se  o f  t r u e  u t e r i n e  e x h a u s t io n  s e e n  i n  t h i s  s e r i e s :  
th e  u t e r u s  was " g a th e r e d  up" from  th e  abdomen f o r  t h e  sp a c e  o f  
30 m in u te s  w ith o u t  a  s in g l e  u t e r i n e  c o n t r a c t io n  b e in g  p a lp a b le .
As s t a t e d  b e fo re  i n  t h e  d i s c u s s io n  o f  I n d u c t io n  o f  L a b o u r, i t  
i s  p o s s ib l e  t h a t  t h i s  i n e r t i a  i n  th e  t h i r d  s ta g e  o f  la b o u r  -  a  
s o - c a l l e d  " se c o n d a ry  i n e r t i a "  -  may have  b een  due t o  th e  u se  o f  
o x y to c ic  d ru g s  i n  t h e  u n s u c c e s s fu l  m e d ic in a l  in d u c t io n  o f  la b o u r .
I n e f f i c i e n t  u t e r i n e  c o n t r a c t io n  n a t u r a l l y  l e a d s  to  
i n e f f i c i e n t  r e t r a c t i o n ,  and i n  t h r e e  o f  t h e  f o u r  c a s e s  t h i s
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was p r e s e n t ;  th e  f o u r t h  c a se  was c o n s id e re d  t o  be  p r im a r i l y  
due t o  p r e m a tu r i t y ,  a l th o u g h  p re m a tu re  la b o u r  may pave  th e  way 
to  in c o m p le te  and i n e f f i c i e n t  m usc le  c o n t r a c t i o n  and r e t r a c t i o n .  
The c a u s e s  o f  t h e s e  u n to w ard  r e s u l t s  have b een  a s c r ib e d  to  
s e c o n d a ry  i n e r t i a  w hich  su p e rv en e d  fo l lo w in g  ( 1 ) d y s t o c ia ,
(2 )  p re m a tu re  l a b o u r ,  (5 )  in d u c t io n  o f  l a b o u r ,  and (4 )  norm al 
l a b o u r  w i th  p r e v io u s ly  good c o n t r a c t io n s  o f  t h e  u t e r u s ,  w ith  
i n  a d d i t io n  in d u c t io n  o f  la b o u r  a s  an im p o r ta n t  c o n t r ib u to r y  
f a c t o r .
S eco n d ary  i n e r t i a  w hich su p e rv e n e s  d u r in g  th e  t h i r d  s t a g e  
o f  la b o u r  i s  t h e r e f o r e  t o  b e  r e g a rd e d  a s  one o f  t h e  m ost 
d re a d e d  and c a t a s t r o p h i c  e v e n ts  i n  o b s t e t r i c s .  Where i n e r t i a  
i s  o f  s e v e re  d eg ree  th e  m other i s  i n  im m inent d a n g e r o f  lo s in g  
h e r  l i f e ,  e i t h e r  th ro u g h  th e  im m edia te  d a n g e r  o f  h aem o rrh ag e , 
o r  th e  more rem o te  d a n g e r  o f  p u e r p e r a l  s e p s i s .  R e ta in e d  
p l a c e n ta  i s  a  c o n d i t io n  w hich g iv e s  r i s e  t o  a  s e v e re  d e g re e  o f  
o b s t e t r i c a l  shock  w hich i s  o f t e n  f u r t h e r  a g g ra v a te d  b y  p o s t ­
p a rtu m  h aem o rrh ag e ; b u t  even w here t h e  haem orrhage  i s  s l i g h t  
th e  sh o ck  may be  v e ry  s e v e r e ,  and th e  s t a t e  o f  i n e r t i a  a l r e a d y  
p r e s e n t  i s  s t i l l  f u r t h e r  a g g ra v a te d , u n t i l  a  c o n d i t io n  o f  
co m p le te  u t e r i n e  e x h a u s t io n  may b e  p ro d u c e d . Com plete u t e r i n e  
e x h a u s tic n  i s  h a p p i ly  a  r a r e  e v e n t i n  o b s t e t r i c s ,  b u t  w here i t  
does o c c u r  i t  i s  a t te n d e d  by a  h ig h  m a te rn a l  m o r t a l i t y .  In  
no s ta g e  o f  la b o u r  i s  u t e r i n e  m uscle e f f i c ie n c y  so  d e s i r a b le
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aB i n  t h e  t h i r d  s t a g e  o f  la b o u r .  The v a s t  m a j o r i t y  o f  t h e  
m a te r n a l d e a t h s  i n  t h i s  s e r i e s  a r e  due t o  u t e r i n e  i n e r t i a  i n  
t h e  t h i r d  s t a g e  o f  la b o u r .
w .  . <  ;
P A R T  V
( 1 )  C o n c lu s io n s
( 2 )  A ck n ow led gem en ts
( 3 )  B ib l io g r a p h y .
*  ;~ r  '  ; / .
. .  * X .
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CONCLUSIONS
1 . 752 c a s e s  o f  l a b o u r  have  b een  c o n s id e r e d .  I n  t h e s e  
t h e  a c t io n  o f  th e  u t e r u s  i n  no rm al and abnorm al la b o u r  h as 
b een  s tu d i e d  and th e  in f lu e n c e  o f  c e r t a i n  f a c t o r s  on u t e r i n e  
a c t i v i t y  n o te d .
2 .  Age
i .  U te r in e  a c t i o n  i s  b e s t  i n  p r im ip a ra e  b e lo w  th e  age 
o f  20 y e a r s ;  i n  m u l t ip a r a e ,  b e lo w  t h e  ag e  o f  25 
y e a r s ,  and  a ls o  i n  th e  a g e -g ro u p  51 to  55 y e a r s ,  
i i .  U te r in e  a c t i o n  i s  p o o r e s t  i n  p r im ip a ra e  b e tw een
th e  a g e s  o f  51 and 55 y e a r s ;  i n  m u l t ip a r a e ,  above 
55 y e a r s  o f  a g e .
5 .  P a r i t y
i .  U te r in e  i n e r t i a  i s  more common i n  p r im ip a ra e  th a n  
i n  m u l t ip a r a e . I n  genuine u t e r i n e  i n e r t i a  th e  
p r o p o r t io n  i s  a lm o s t 6 t o  1 .
i i .  U te r in e  a c t io n  b e t t e r  th a n  n o rm a l, when i t  does 
o c c u r ,  i s  more o f t e n  fo u n d  i n  p r im ip a ra e ,  1 i n  4  
p r im ip a ra e  h a v in g  a  l a b o u r  b e t t e r  th a n  th e  a v e ra g e , 
a s  com pared w i th  1 i n  6 m u l t ip a r a e .
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i i i .  M u lt ip a ra e  t e n d ,  a s  a  c l a s s ,  t o  have  a  m ore u n ifo rm  
u n e v e n t f u l  l a b o u r .  P r im ip a ra e  a r e  m ore l i a b l e  t o  
s u f f e r  from  th e  e x tre m e s  o f  u t e r i n e  a c t i o n ,  good and 
b a d , and t o  have a  l e s s  u n ifo rm  la b o u r .
4 .  M a te rn a l D ise a se
i .  N ot a t t r i b u t a b l e  t o  p re g n a n c y .
a )  C a rd ia c  D is e a s e .
C a rd ia c  d is e a s e  i s  n o t  a  common cau se  o f  im p a ire d  u t e r i n e  
a c t i o n ;  i n  t h i s  i n v e s t i g a t i o n  u t e r i n e  i n e r t i a  h a s  b een  th e  
e x c e p tio n  i n  c a r d ia c  d i s e a s e .  The r o u t in e  t r e a tm e n t  o f  
c a r d ia c  d i s e a s e  by r e s t ,  d i e t ,  r i c h  i n  g lu c o s e ,  and th e  
a d m i n i s t r a t io n  o f  s a l t s  o f  c a lc iu m  h a s  h e lp e d  t o  e n su re  good 
u t e r i n e  m uscle  a c t i v i t y ,  i n  a d d i t i o n  to  good  c a r d ia c  m uscle  
p e rfo rm a n c e .
b )  N ervous D is e a s e .
P ro v id e d  th e  r e f l e x  n e rv o u s  p a th s  a r e  i n t a c t ,  l a b o u r ,  
once i n i t i a t e d ,  p r o g r e s s e s  u n e v e n t f u l ly  t o  a  s u c c e s s f u l  con­
c lu s io n .  The h ig h e r  n e rv e  c e n t r e s  do n o t  c o n t r o l  p a r t u r i t i o n ,  
b u t  m ere ly  m odify  and r e g u la te  i t s  c o u rs e .  L abour i s  l a r g e ly  
a  m a t te r  o f  t h e  l o c a l  m yogenic c o n t r a c t io n ,  and  th e  l o c a l  r e f l e x  
a c t i v i t y  o f  t h e  u te r u s  i t s e l f .
c )  U te r in e  F ib r o id s .
E ld e r ly  p r im ig ra v id a e  w ith  f i b r o i d  u t e r i  a re  more p ro n e
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t o  d e v e lo p  u t e r i n e  i n e r t i a .  M u lt ip a ra e  a r e  r e l a t i v e l y  
u n a f f e c t e d .  The e f f e c t  o f  f i b r o i d  and o th e r  tum ours o f  th e  
u t e r i n e  w a l l  i s  t o  i n t e r f e r e  w ith  th e  l o c a l  m yogenic c o n tr a c t io n ,
d) A naem ia.
Anaem ic s t a t e s  p e r  s e  a r e  n o t  a  common c a u se  o f  im p a ire d  
u t e r i n e  a c t i v i t y .  I s c h a e m ia  o f  u t e r i n e  m u sc le  may be  a  
f a c t o r  i n  th e  c a u s a t io n  o f  u t e r i n e  " p a in s " .
e ) C o n s t i t u t i o n a l  D i s e a s e .
The num ber o f  c a s e s  o f  c o n s t i t u t i o n a l  d i s e a s e  i s  
i n s u f f i c i e n t  t o  a llo w  d e f i n i t e  c o n c lu s io n s  t o  b e  d raw n.
D ia b e te s  m e l l i t u s  and ex trem e o b e s i ty  a r e  p ro b a b ly  c a u se s  
p r e d i s p o s in g  t o  im p a ire d  u t e r i n e  o u tp u t .
i i .  A t t r i b u t a b l e  t o  P re g n a n c y ,
a )  A lb u m in u ria  o f  P re g n a n c y .
(1 ) U te r in e  a c t io n  i s  b e t t e r  th a n  th e  a v e ra g e  i n  more 
th a n  h a l f  t h e  c a s e s  (5 3 .8 % ). 89 c a s e s  o f  album in­
u r i a  a re  c o n s id e r e d .
(2 ) U te r in e  i n e r t i a  i s  t h e  e x c e p t io n ,  and when i t  d o es  
o c c u r  can  o f t e n  b e  a s c r ib e d  to  some o th e r  c o m p lic a tin g  
f a c t o r .  When i n e r t i a  d o es  o c c u r ,  th e  d e g re e  o f  
i n e r t i a  b e a r s  no r e l a t i o n  to  th e  s e v e r i t y  o f  th e  
a lb u m in u r ia .
(3 ) I n  a lb u m in u r ia  o f  p re g n a n c y , i n  a d d i t io n  t o  b e in g
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s h o r t e r  i n  d u r a t i o n ,  la b o u r  i s  on th e  w hole l e s s  
p a i n f u l .  F iv e  " p a i n l e s s ” l a b o u r s  a r e  c o n s id e re d .  
F a c to r s  w h ich  p r e d is p o s e  t o  s h o r t e r  and  l e s s  p a i n f u l  
l a b o u r s  a r e  s a l t - f r e e  o r  s a l t - p o o r  d i e t ,  in c r e a s e d  
oedema o r  v a s c u l a r i t y  o f  th e  t i s s u e s ,  p a r t i c u l a r l y  
o f  t h e  p e l v i c  f l o o r  and b i r t h  c a n a l ,
b )  A n te -p a r tu m  H aem orrhage .
i .  Seventeen c a s e s  o f  a n te -p a r tu m  haem orrhage  a re
c o n s id e r e d .  S even  w ere  due  t o  a c c i d e n t a l  h aem o rrh ag e , 
t e n  t o  p l a c e n t a  p r a e v i a .
i i .  U te r in e  a c t i o n  i s  m ore e f f i c i e n t  i n  p l a c e n ta  p r a e v ia  
th a n  i n  a c c id e n ta l  haem orrhage  due  t o  -
(1 )  M ethods o f  t r e a tm e n t  a r e  d e s ig n e d  to  e x e r t  
g r e a t e r  p r e s s u r e  on th e  c e r v i c a l  and  p a r a c e r v i c a l  
g a n g l io n .
(2 )  I n c r e a s e d  v a s c u l a r i t y  o f  lo w e r seg m en t, c e r v ix ,  
and p e lv i c  f l o o r  i n  p l a c e n t a  p r a e v ia .
(3 ) The p a th o lo g ic a l  ch an g es  i n  a c c id e n ta l  haem orrhage 
re d u c e  th e  e f f i c i e n c y  o f  t h e  m u sc u la tu re  o f  th e  
u t e r u s .
(4 ) The ty p e  o f  p a t i e n t  i n  p l a c e n t a  p r a e v ia  i s  n o t  
d e b i l i t a t e d  o v e r  a  lo n g  p e r io d  by c o - in c id e n t  
to x a e m ia , a s  i n  a c c i d e n t a l  haem o rrh ag e .
■5 . S o c ia l  and  Econom ic F a c to r  ( in c lu d in g  N u t r i t i o n a l  F a c to r ) ,
i .  The b e s t  u t e r i n e  a c t i o n  i s  found  i n  th e  av e rag e  
w ork ing  c l a s s  woman. I n  h e r ,  n u t r i t i o n ,  m u scu la r
231
to n e ,  and g e n e r a l  b e h a v io u r ,  m e n ta l ly  and p h y s i c a l l y ,  
a r e  i n  p ro p e r  p r o p o r t io n ,
i i .  The te n d e n c y  to  d e v e lo p  u t e r i n e  i n e r t i a  i s  g r e a t e s t  
am ongst t h e  p o o r e s t  c l a s s  o f  s o c i e t y .  T h is  i s  
a t t r i b u t e d  t o  s t a t e s  o f  u n d e r - n u t r i t i o n  and  e x h a u s t io n  
o f  t h e  m u sc u la r  s y s te m , v o lu n ta ry  and in v o lu n ta r y ,
i i i .  The m id d le  c l a s s  m o ther i s  in te r m e d ia te  i n  u t e r i n e
p e rfo rm a n c e  b e tw ee n  th e  av erag e  w o rk in g  c l a s s  and
th e  v e ry  p o o r ,  im p o v e r is h e d  m o th e r ,
i v .  M easu res w h ich  aim a t  im p ro v in g  " to n u s "  and  s t a t e s
o f  n u t r i t i o n  com bat th e  te n d e n c y  to  d e v e lo p  u t e r i n e  
i n e r t i a  i n  a  c e r t a i n  p r o p o r t io n  o f  c a s e s .  S t a t e s  
o f  m a l n u t r i t i o n  a lo n e  do n o t  g iv e  any  in c r e a s e d  
in c id e n c e  o f  im p a ire d  u t e r i n e  a c t i o n ,  i t s  in f lu e n c e  
b e in g  s l i g h t ,  o th e r  f a c t o r s  b e in g  e q u a l;  s t a t e s  o f  
m a l n u t r i t i o n  i n  m u lt ip a r a e  show a  g r e a t e r  te n d e n c y  to  
t h e  developm en t o f  im p a ire d  p e rfo rm a n c e  th a n  i n  
p r im ip a r a e .
6 .  P h y s iq u e .
i .  The s t a t e  o f  dev e lo p m en t o f  th e  s k e l e t a l  m u sc u la r 
sy s tem  i s  no in d e x  o f  t h e  a c t io n  o f  th e  u t e r i n e  
m u sc le  i n  l a b o u r .  Tonus i n  v o lu n ta ry  and  in v o lu n ta r y  
m usc le  i s  o f  e s s e n t i a l l y  d i f f e r e n t  c h a r a c t e r .
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i i .  O v e r d is te n s io n  o f  th e  u t e r i n e  m u sc le  p r e d is p o s e s  t o
th e  o n s e t  o f  u t e r i n e  i n e r t i a ;  t h i s  i s  shom i to  he 
due t o  l o s s  o f  to n u s ,
i i i .  S t a t e s  o f  o b e s i ty  p r e d is p o s e  to  th e  o n s e t  o f  im p a ire d
u t e r i n e  m usc le  a c t i o n ,  p ro b a b ly  due to  horm onal 
i n f lu e n c e ,  t h e  p i t u i t a r y  g la n d  b e in g  m a in ly  a t  f a u l t .  
The " i n e r t i a  ty p e "  o f  woman i s  found  i n  t h i s  c l a s s .
7 .  P s y c h o lo g ic a l  F a c t o r .
i .  S t a t e s  o f  o v e r - a n x ie ty ,  a p p re h e n s io n , and su p p re s s e d
f e a r  le a d  to  a  r e f l e x  i n h i b i t i o n  o f  u t e r i n e  c o n tr a c ­
t i o n s  and p r e d is p o s e  t o  th e  o n s e t  o f  u t e r i n e  i n e r t i a .  
T h is  i s  a t t r i b u t e d  to  th e  l i b e r a t i o n  o f  a d re n a l in e  
i n t o  th e  c i r c u l a t i o n  w i th  i n h i b i t i o n  o f  u t e r i n e  
c o n t r a c t i o n s .
i i .  I l l e g i t i m a c y  i s  n o t  a  f a c t o r  p r e d is p o s in g  to  u t e r i n e
i n e r t i a .
i i i .  N e u ro t ic  and h y s t e r i c a l  s t a t e s ,  a s  com pared w ith
s t a t e s  o f  a p p re h e n s io n , o v e r - a n x ie ty ,  and  su p p re s s e d  
f e a r ,  c a u se  a  l e s s e r ,  b u t  n one  th e  l e s s  d e f i n i t e ,  
d e g re e  o f  d e la y  i n  l a b o u r .
8 . R e la t io n  o f  R u p tu re  o f  th e  Membranes t o  U te r in e  I n e r t i a .
157 c a s e s  o f  p re m a tu re  r u p tu r e  o f  th e  membranes h av e  been
c o n s id e r e d .
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i .  P re m a tu re  r u p tu r e  o f  t h e  m em branes, w h e th e r  sp o n ta n e ­
ous o r  a r t i f i c i a l ,  le a d s  i n  norm al p r e s e n t a t i o n s  to  
a  la b o u r  w h ich  i s  s h o r t e r  i n  d u r a t i o n  i n  40% o f  c a s e s ,
i i .  ( a )  The in c id e n c e  o f  u t e r i n e  i n e r t i a  i s  n o t  any
g r e a t e r  i n  no rm al p r e s e n t a t i o n s  w ith  p re m a tu re  
r u p tu r e  o f  t h e  m em branes. D e l iv e ry  i s  norm al 
i n  a lm o s t 95% o f  norm al p r e s e n t a t i o n s .
(b )  I t  i s  much h ig h e r  i n  abnorm al p r e s e n t a t i o n s  and 
p o s i t i o n s .  T h is  i s  a s c r ib e d  to  th e  f a c t  t h a t  
th e  p r e s s u r e  o f  th e  p r e s e n t i n g  p a r t  on th e  c e rv ix  
i s  i r r e g u l a r  and  u n e v en ; th e  c e r v i c a l  r e f l e x  i s  
im p e r f e c t ly  s t i m u l a t e d ,  and  u t e r i n e  c o n t r a c t i l i t y  
i s  in a d e q u a te ,
i i i .  The d u r a t io n  o f  t h e  l a t e n t  p e r io d  in  p re m a tu re
r u p tu r e  o f  th e  m em branes, w h e th e r  sp o n ta n e o u s  o r  
a r t i f i c i a l ,  i s  no r e l i a b l e  in d e x  o f  t h e  d u r a t io n  o f  
l a b o u r  s u b s e q u e n t ly .
The d u r a t io n  o f  t h e  l a t e n t  p e r io d  d o e s  n o t  d i f f e r  
m a t e r i a l l y  i n  sp o n ta n e o u s  a s  com pared w i th  a r t i f i c i a l  
r u p tu r e  o f  th e  membranes ( s u r g i c a l  i n d u c t i o n ) .
9 .  I n d u c t io n  o f  L a b o u r .
E ig h ty -n in e  c a s e s  o f  in d u c t io n  o f  la b o u r  a r e  c o n s id e re d ,
i . '  I n d u c t io n  o f  la b o u r  by means o f  d ru g s ,  w hich  in c lu d e  
p i t u i t r i n ,  p r e d is p o s e s  t o  th e  o n s e t  o f  im p a ire d  
u t e r i n e  a c t i o n .
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i i .  I f  m e d ic in a l  i n d u c t io n  as above i s  u n s u c c e s s f u l
and i s  fo llo w e d  by s u r g i c a l  in d u c t io n  by r u p tu r e  o f  
th e  m em branes, t h e  p o s s i b i l i t y  o f  u t e r i n e  i n e r t i a  
d e v e lo p in g  i s  in c r e a s e d .
1 0 . i .  U te r in e  i n e r t i a  i s  due to  f a u l t s  i n  th e  u t e r i n e  f o r c e s  
i n  64.7%  o f  c a s e s ,  th e  re m a in in g  36.3% b e in g  due t o  
f a u l t s  i n  th e  p a s s e n g e r  and p a s s a g e s  ( m a lp r e s e n ta t io n s , 
m a lp o s i t io n s ,  and c o n t r a c t io n  o f  th e  p e l v i s ) ,
i i .  U te r in e  i n e r t i a ,  e s p e c i a l l y  s u p e rv e n in g  i n  th e  t h i r d  
s ta g e  o f  l a b o u r ,  adds g r e a t l y  to  th e  r i s k  t o  th e  
m o th e r . The m a te rn a l  m o r t a l i t y  i n  t h i s  s e r i e s  i s  
6  i n  a  t o t a l  o f  752 c a s e s ,  o r  8 p e r  1 ,0 0 0 . T h is  
h ig h  f i g u r e  i s  a t t r i b u t e d  to  u t e r i n e  i n e r t i a  i n  th e  
t h i r d  s t a g e  o f  la b o u r ,  w hich  i s  c o n s id e re d  t o  be  t h e  
m ost d re a d e d  c o m p lic a t io n  o f  l a b o u r .
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